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iLf-ljj ibji) l^uoljl (^jU- ^* 9 1 J33 ilo3JL^o ibj-oJI Jl^-jJc 4 I 93 -U ^^luJI 
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Au^tasrJl do jpj ^Js- ^o Jl)Jp- J-o£- jJlpI ibl3jJI i Job JPJ3 <^uS- jl3ls2J iJuJp- ibl3jj ^JOj jU~L*> sIp- ^IpsIJI I Job Jpj 

3jjli O^p-Jujj ^JL 9 3 jy^ 33^ ij 3JOj jUJL*’ j^b> Sj-pjll 83AJI 33 . 5 j^ 3jp-l JU-c-l jb ^3 jl$SL&- iLoL*tL>l 3^3 

.3RJ3L j 4 -Jjj 

^3035^1 Jp-IjJI jljjjJI ^£jJI j^° 33 ^ J 3^3 3 sl> iloliajjJI ibjjJI iblcp- Opt 3 (jj&ljJI OS3JI 3 3 ^3! I jU-L*» 

.^LpJNJI i j M Sj 6 CijLt 3-0-33 3JJI3 » 4 -ollox^' C)bl» dobS 

jl j^LSiJI jaI^I O-p- ^y3^Lo8)l ^sLssJI 3 4pup CjIjp-} 3 1 ^-***^ S^**^ 4JI33JI 8j^Jj j 5 J ^3^3 8j3lp- L^jlc- 3^3 

.Juopoo ^^Lo^ll J3^*ij (jop^LJ 8ibbi)| l^S 

3I Ju 5 s| ^3 1^3^03 . ibl^L*>8ll3 Cililalj^l (30 ^133 j^Jl3 jpJI j^> 14^3^ 33^3 > uyiaa ^bj33 ^ j8ll Jp^3 

. IJU30 1^315 JlC-3 , ^L*AU duuuMjz < 2 _>l 33 CjJlC-3 , ^JLi-opJI 4 JJI ibl JuS 3-0 ^JJuj jU-Lo 

j^ 52 j (J| blll^l i^sbL*jJl3 J3linlJb Juopwo cJ3_<a» 3JI japtiJ 383523 ejbSJl j^l ^^.^1 ^sbszJI J3>i 3 SjruS" 4 pup (Jj 4JI33II Oil 
iiiLob (obSbl 3 O 3 ^>lo) Juopoo ^3^ 3JI l^-twp- ^ls obSbl 3 ^°^b*i} Site- (Jl jyO obSJl ^»*ol .3 jIpJI ^* 5 w 3 Obl3j 
iJab jr^s 33 >»_ 9 jpiJ Juopws 3-^ 3JI jls ibl3jJI u«p • 1 ^^' ,: ^ 0 <3 j^*’ 4 ^ 13 O^b 4 ^il ^3^-3 ^. 3^1 jlj-Q-ll 3 Obi 
4 -op-j 3 gJLo (J| ^il 3JJI j-obJI ^^0811 ^stssJI 3 oOlrJI jbl Lo IJl453 .ObSlI OJufc 43 buJ ^Js- 3^ jlbuAJI jb j^jyj Olj)l 

.iLjj 52 j| £LrJJI 3 ‘-jbSbl gt^3 



.( 3 bl>sJI CoJpiJ 1 * 3 j 523 3jIpuJI ^jllS jj® ^bl 33 ^l <3 3 ^ 3)1 O 



l r> xjIuqAjjj 




4SLL0 jl JlSZJ l^) ^JL) Colt I41SJ , (^JLuojkJI 0IS3 Jlej ^jJI jIJlJ JLo-szJ) ClOS^I j 3 jl^J jl OlplsJI jrOL) Lo 

^Jui) jUl**> (J| ^jloJI e-JU Ljlinjjj 



jUJLu» Jl^l j«o 


0*WO) 

(\ C \A») JLJUI JbaXLo Jlabl 
(\W) (^jJSJjJb) jLJI 
(\W) j^JI iUL^I 
O^AA) ^Lo l Jo ■> Obi 
(\^^) l^uojj Ca £*3 jij^l 
(V* *A) Luj^is ds\j£- 
Y*\Y) Ol/lc : j^lo >1 JL> 


jJI^^JI^ ^4,1 


JLJUI JJalLo Jlobl dljljj \*\A\ 4JLa> l^Js- j*as- v >1 v2>SU 4-JlbjjJI ollSJl 3j5L?- 

\ dJuu> 1& Jl*2£>- 4j <> >1 iptLo 

\ c \ c \l dJLm l^lc- JlQ. 1 ?- iLoj3^ll ^_o_t>l j£ 03 l*«Jjl 3jjL>- 


3I 4jyk**JI 3I y^JI 3I JlSjJI dJjlS^il jl l^B 3^ 3 

4JLjpJJ*uo (ib jJ 4 _>jj? 3 jlSlp-VI 


oSLp-I 4-jjjJI (j^-oiiJI JS jl) ^5?xxb)l < 3^0 ^.ol 4jjJjJI 4iybU Oc>lj Ui S 
ObbjJI 4 JLp < 3^3 Lo 4_> L^JjJl 3 I Jl&3 4lbl3- 4isL«y L& J] LL03 ULS* 3-^ 

l^5^0-P-| 


.SAbUI 3^ Jl 2 ^JI oUI 3^ jy^JI LoJJlc- 




j 9 jjii£ .. dj|Jj .. i|Lu| dij , jU|” 

w ? (p clob j dNJ ciffti cfliS « cfll| 



I * n 

c ^M / 1 

(^jxa/S 

(jjy djuoJu ytu 4JLi& jhiOy 




Cb I b Lojic-V I wXiio I djj UJbJ I 4 s Loll I o Jj£> (3 1 

i^-«_u*£?o i|^Lo jr^f-3 di>lS3 l&jly^l j^o blju dyojJI 
U40 .JlqjlU iLsz-oL?- 03^0 bl jl o^co I40I ColblEisjll 
bbjlJI ^yi> dyUlsJI jl 3jj jl obj 5 S 3JJI 

jlj-uJI^ js>J I j\$jiiiJI jjJjj ^ydl d-oL^bll &(3^LojJ 3-obLU 

.^yoyLl jl 5 U4A ^3-j ^b 

5 iyjjJi ioLjyi u 

jl iy?j bl j^3 d-bUlsdb dJaljjo 8 j<)Ls 2-U iLblobbll jl 

3 LCoL?- .I40 dJaliyo d-Cbi C)lj^?!-o I4J dylobbll jl ^m. I) 
.iL)3J3^l| djn^lll jy^iS-3 iLyfcjJI ^bLjll jy^iC- 
jbll Ul cjb^l jUi) SjjIia OS3JI cUS (J j3^b Uoo 
.y>jjj| (j LioL?- l^yij jriSI iLbLtbbJls 
^jS^s &(3^Luo3 4 jjLu<jI Cl) I i bile- 1 j-c *o\ > (yco ^Lqjlc-I (3 1 jl 
jSU dyal>Lj>Jl3 dyptA^jjl iLblabbll ISI .dyoy ibLbl l&jly^l 
. 4 -CL)jJI 4 -bLbbll ^340,0 Cbo?b U^-Ij^I 

jjjJb U1S3-U IJl&j jl JubiSbH j>0 dol dJLbirsJI 3 dbil^l 
^ydl iLblabbll djL*JjJb job jjo $&> j_> jj| jl 3I) (JLbbll 
1^2) I iyjjJI itbLb% U1934I dys-ab ^cl> jl ( 4 iiL_m 
JdbLO 3 (j^> dbLuobll jl) sb 

iLblubbll ^lyil g-o dljbll> d_yL> jJI iLblabbll cJL?- J 5 
jLtbbll C)Ltj3 ibjluJIj ^UcL&jlb d^Ldl &3^LU 3y?-^ll 
^UjL&I j$s>iA $&> jlubbll jl3 4 jIj^i?- 4 yiJi >3 4 jL?tyC>-l 3 

. 3^1 

cijlSol jSbs bl s-^i 0)j<)Ls 2-U iblabbll 3 jib ^3^3 jl 


jasA&J j-o CcmcJ iJLujyi j-o 8jj5 g-J^l dll£> 
dLoL^uyi 3 ^ dLJU*' jSjL) to Lc& 

U410 ^Jjiil^ IujjJI iJLujVI^ iJUJbJI 
ijUJLdl d-JLujyi (Jjb JJLo (JA 52 J 

5 jryjJ*l 4 l w^MA»Uj ioloJLdl d«oLu 4 jyi 3I (J^3 



&3^LU 3y>lill 4 -oLujlill ^lyil dljLllo iLjlo-LszJI iLjL«jlill 
t jCiuJ\ C)Lc-j 3 Ol^Lc>l3 do jClJL) ^U-iaslill 3J&3 du^uj L*»lill 
j 3-0 LoJLssJ 1 jyyLwoVI (jl dj^Mxl JL) . 4 jjL*«j^ 1 I C 1 )Ij\ 3 JI 4 ^_oj 5 sI 3 
.(^S^L?-lill LoUi^I jl OlPO j-o 3A jluJlill dils 

3^ j^cLujlill ^sb j^- jujUldl jujLui^ll (jjj j Lo jl 
: jU^o jloy^fl-o dJ ^Jlx^iLI IJaii3 ioUlsJI 

.dyjy jry- i)j3j>2jlj ^y 5 a iLilcsidl d-oL«jlill ij^l ^liU>l 3 
3ji CiLcb .dJ ibyLsio 3I j_> jJI Juo l^jl Idol (^1 szj lil IJL&3 
. j_> J lU bil^o j3$o jl ^03 ^JLjoU j3$J jl ju g-tuLl 
j$j .djiliktl aybUio 3 j_> jJI JlOHj dyU-LszJI dyL«jlill jl 

l^j dsMfi liJ l^jl (jjiszo d-jj^y 14035 3 d-^*iL*ilill dl^oill 
.d-JjjJI CloliaJLuJI 3I d-ilodl^ dus>~3jJ I i^aislJLUo 

jl LoLuis (^^iszo jUJbJI jLwj^l jSLoJI 3 dyU-Ldl jl 

(4-)^! 3 1 4* ■€‘^L°3 1 (^‘■>* A * 9 dlljvil I^lszo d-obuJ^)| &3 ^LuO 

jLr^-30 lil dil U 5 .bfcJutszj jl u co I40I 3I d-bbj J3-0I C)IS 
3ddJlij| ^3^0 Lb d^J^io d^jLuiliJI &3 ^Luo jl ilfllf-l 3I 
.Jl 5JI3 Jlj^U gjAgco lil I40I (jjlszo 3JJI 

dJ3dJl3 j_> jJI ju jyyixll (Jl gUa^o iLoU-Ldl d-bl_ublill -X 
^llaj 3^ (joL>- ^L<CCi>l (jjaso lil d-bUlc- ilo3Sb>- (Jl glial>3 
jJalll Cbl^?-^ 3 $iydl jd^b d-bUlt dsliio (Jl ^llal>3 ^yLoi 

.iCLojJI 


jbOJ^lAjJ 


liJUS jjO JcRjl jl jy^&jkJ j\JL>jJI ju 3 Lu 38 H (J 052 J jl Jj 

|jjJi 3 . 1 ^ '1 v a x lo 3 d-uj>i ^LuML duLuj^JI jl ^J^ib 

L&ijS" i (^l! I dxC- I djuuUU I >*_J L^ - I (J I ^jlSZJ 

.Jaiis jjjJI JM 3 - j-o L&LsjJbl 


j-O -dbU-LszJI iLiLuj^ll d 3 l (JjJlQIszj s.^lyi> JiLo jl 

Olgrlla^U ^3 j Jayo3 i*_jjLaj I3JU0 Lo IJL&3 



riUjjJI ioluJVb dJUlsJI iJlauVI ijULo 

yfis jjjJl 3 -daLui^Jb 1^13^3 dyjjJI d-oLu3VI d^Ja jl 
j\yLui^)l (joszaS .^^f-lyl j-o jru3Lu38ll J5J 

(j052J3 .yisllj 3^5 (^yJjJI jLb^JI ^rDo*o,o jl j 3 j-> jyU-LszJI 

j I3 jy-O jyLtuj^ll jS jl j 3y jyjjJI j\-oL*uj^ll 

. jU-Lc- jlS 

5 ISI olj-KaJI JJ3 

dloj jXJ djJbS ^Js~ US Juol 52 J Jlj_uJI |jt_&> 4 _)l_!?-l 3 

<jyaj£CLu*J jLoU-LszJI ju 3 Lu 38 ll j-o jdSJl .OL?JUx*xoJJ 

jl j^JyQj ^ 3 l (jylR-J IJl& 3 jjjJL) 4 j yijysJI UbjLszlJI 
4 jjJ f.^o 3I3 . jjjJI <y^ ejslyo 3I <Luu)U)\ Cililiilf-I 

CjLo-tuJI 6Jj£> d) c-^yo 3I3 jj^ yJi ClsLo-ij I 6Jj£> 

• jJ^ 

^3^3 .43jL?JI ( 33 -Q-ll (j ^Ldlfjll 3 J& jjjJJ yi> 3 J>- yy£>l jl 
j 3 Sbs ,yLjJb ysz^wJa Ol&Juo d3l (^jU- dbLuibJI j 3 Sy?J 
yisLciil j^s .Lijii (j 3 $b jl jSbg' 81 4 _oLuj^I jl biJLiLui I 

.d3jLkJI 83 AJL) ^-g^lol! j- 03 -J jl jlSLs 



j^O-uOl) dx 3 l_ub 8 ll ^331 (^jSb j£- 4 -JjjJI dx 3 l_ub 8 ll jjjj Lo jl 
dysb jl yyo Lo J3£>- jialJI Cil^-33 <dyLjll UiS^I 

dQj jJoj ^ oLcajI j3JLoLs2J (J-UJ jJI . 4 -oLuxjl 4 ^oJS^ 

IJl^ 3 < ^ r fl-Ja3 J3I0I0 j-o jj jJI i._.>UaV) I jj&3 .ijjy 

4fljjjj3 jj All <iyLcs^>V I3 du-uUU\ c_a 5 Ua> 3JI ^ 3 jjzli (^yszj 

.^y^^ll ilil^^l ^331 j£ 

j ^j£ijo j3-wjjJI j3-oL^j^ll J3iu Loj^ jjjJI <._o > Ua3 jl 

^-JLsb ) JlLo jSU\ jjQ 4s-yzs*X 4 y-Ul^-^)l C)L?-Ll£?-^I| ^LJul 

^Li.13 (gjois^LI jj3$J3 cijjjJI ObJLaissjll iiSjLioo <(3^L>^II 
dy-jj cSLyJI i^ 3 Lij 5 l ) JlLo <Lk^sUU I CiL>Ly?jll 

.(LLszJI JJLU3 jljj?-^l3 yuLa-LI g-o JuoLszlJI 


Ov^LpcjI jjjJI jl j3y (jyodjl (JiyjLaO^II (jl djucuU\j 

ojjt> iLJb j oJuyWI cJLbi ISI3 C)L>Ly>bJI c>U& 

JLszsbJI gjbj i^_g 33 -LI lj^ jl cjuijj j_> jJ) jls oULi^ll 
dyLb^ll &(3C>Ly g-o (^iU-l) 3 JuJUbd^ JaLoszJI 1^33 ^5lllJl3 
0 <jIS . jLa*j^l| (33- 4 * 1 jJ JL0&JI3 8 wX^-LuJol jl (yfc3 

dJI jlaVI 3 jl yyo 8J3 13 ^ 3 ^?- j JLe>sJI J Lao ^3^ Li 5 LLo 

.blalJ LJ jb 

dx^iipt-tuJ I3 dxff-Lo-x^^ll L^sIjj^I (yiiptj j" d^jjJI d*jLo8)l 
dfljlla (^yszj dyji dfljjJaj (j*oUf L^ 3 ls 




jb\jjulAjj 



4 _Sl dj>-jjJ jjjJI LbyC) J^> ^olyAoJI jjo ISI 
5 jisLlo ^3£Ac l^jl ^1 dyLb% 

jl Olco jjjJI Ubj^C) jl Loljisl (J j-o 5 o La diSLLU jl 
Jl UisyU jls JbdL>3 LaJL 3 3I bjA^ LI 03S0 

4_0 LujMI J S (j I jyAXjj (j|\-ijLa*J^l| ^j.O'g ) .(j\Ja9 

jULLszJI jUluLLlI (j^ 5 ?J 3 j^ixLU jjo) jjO 

j^) 1 (j)* 5? * * lo 3 4 CLO 03^-* jl LoLujLII 3 1 jylyfl-) 

jylalU 

5 Jl^3J Ja IS) 

dJ Jl^iJ |ja> jJLsw 4jIS 3 jjJlII jLl ycsz-o <t£jJL?JI 3 

Jlpu_ 4 *i .,b < /o Ubyd ljjLp-3 jl^ .La IjJuflj h ■>** * ^ <Jl}js£ 
• 3y?-l OjjO tyjL'lXJI ^yu. A) 3 J^-JL Ll^u-Q-SI 

jjjJI jl iLoLJI dii£?jU,l 3A La dJ^s jSL 1 L j S 

CjLao dJI-LA jl jSj j Ll .^f-yoyo jry- (yas^Jij JSLL) dAJjjCS 

jyflJL?iu^( iblyJI 3 j^3 t djUC) jjdJJ liLiyLL dy.yoyo 

i 3 ^L?-Ij I La UU^ ^aI 1^3 CLlLUl dUl> LJ3J3I Jy?- 

! I3 ibixf-^ll 


^,Aj 3 j>bJlj (J^lJ LLo ^>LLAU j_) jJI jAy> jli dUL 01^03 
^Lo (^pcj-ajj I 3 ^' j -0 (j-u-L (j 1^1 L)3 < d»y^cuj} I J^3^?"-9 o**-** 1 1 
(Ja 3*^*i J-O^ll ILA 3 .^^aSLzJI 3 I ^JLaJJ jjjJI LAJjJZJ 
s Lui I 3 La j I (Ja I 3 yA) j I q ">• j-o (j*LL jj ApUj I 
<Ja 3^*2 Lhjl ILA 3 t jjjJI j^o j 3 Sb jl ytco L 



^joij^ttll tfdib' tbuLc> LL03 dJJ JujjLj 
iu^l tfiijyb* ij^ic Lbli> ^oumIL) ,3^3 


iLbjJI itoLdLlI 3 ^laifjll USLs jjjJJ f 3^l I La Cax 3 $ 

jo5zj j3JL>-jL) c j_> Jj) jwsjLI 4JL-3 oLm 3 ^?"3-> 1^1 
Jl^s^I j>o 43l IHjLi Us .^LsjJ 3 4yLL^)l 3^M>I 

4a*uJaJIj y li j^o 3 A jj Ul j^l q-ujLuj^ll (jfuj jLtsb a <«*> 

.iLjLuj^l 

llja?- 8^3 Jo?!jo jjLL) ibjA35j| <_flJjLszlJI <iyAl ^a 

^jly 3 LjjLUJ dJ^aL) L3 jj jJI ^LojI dS yzjo 3 JuLflJ3 
I3JUJ j^LLJ ibjA35j| <_flJjLszlJI jl .jjy?jJI gjO ^JLLs2J3 

SLyJI 3 3*^ *11 S^3 Jlpia v Q-^ 3JI iJLo l^jl5 

.dyLflrsJI 

Ubjlsli jLy>l (Jl jyjUl j3yLujb>ll J-^ HJ5 Lj 
d-i^AlJI ) jjjJI (JIjlaI ^Js- (3 yz£i l^jl 3I c jjjJLI <^3-^3 
. jjjJI UL03J dUi ^IdidLA)^ (d-yL-^>bJl3 

L5 j3-jjjJI j3-LluL^)l lAJu^iL) (ydl jjjJI <>_i5UL>3 jl 

I AjS- I3 d^_tajU I CL ls>~ Lx£>-Ll I ^Ld» I j A.*S 3 'l ) Lfl-i-tujO LiS 

d-jjy ^lLLlI jl j3J3iL) dUL) ^sA 3 .SLyJI i^jAsza 

3 

Ijru5 JlCisI CL-wU jJdJJ dyU^I <_fl->jlsdiJI jls Jaj?JI s-^uJ 
d-yj33JI CLlfljj^zlJI dl?L«y dj^l cdjjA35j| UbjlszxJI jjs 
^Uij ^| ^LiLf.1 ^1 ^Js- ^Js- l^o^lo'i 35^3 Id^- iLaAL 
SLyJI (y>Lo j S 3 3^.) j_> jJI j5J3 ^-AJa?-l J3iU*> .Jliij 



jbOJtilAjj 


(jasj £jIo»LrII iJloJjll jl j5L©4>l j-o Ja 

dJLuljlll ^JLstxJI 


(3 djjl ^JLo Jl!P-J jjj- 5 JI OlluJPU ^L&ljjl (jl 

d£>l jl jll Ijcssl^o jlSj dJuS^u) dszJuj 6jJ$ Jlflj dlil jLl^-l 

Jjijj ^Jl sbjll Jl!>I fls 3J ISLo . 4 JL)I &Ijlqj dx^Jjll Sjj’jzjsl 
(3 JuSbiib 5 ^litl 3 dJ Ju*>jl dJJI jl dj^-po 6JJ3 
3I 4 SJl*2J Jop-I^ jL* 3 l J upcJ jJ dil ^jjp-l >il5l3 (dJAfr 4iPo^0 

.dx^o Uiblxl) 

dJ^sl Lo Ic- j^fljiLi-ui ^j^JLo^-tjl jjo j-bt^JI i£ILl& jl diix£-l 
^Uaj jl l^p-j 6J-0I3I JS ,ju-J dils dJJL> Lol jl dil 3^3 jjll 
JuOJPtlj dJ^ltouo l^jl {Js- (Jl jk'*> j^dS 

.jl ^1 Ul& Jl)jJ dJUl jl j^ jJolJI (jaxJ l^?-llj 
l^jlS jl ^^il^axJ Jo <*>3 3 c-b»-QJLuj| LiJLoX- 3J dj| jJiif-l 

jb L^Laj Lffj 5 SUj ^JLo dJJI oJLb jl ^jboj^l j^JtiiL^ 

3jL>jl| 83S (J^- JlJ^ jaSJ j^^-cto |jj£>3 . (jilSjrv-t** -dJjjJI 
.iLjLuijJI iLj^UbzJI^ ioLajjll 



jl » Jj $3 Jx- J-oIpJI ^jJLJ J$iL> 

^JLdJl ioJlpJ (OJwUj 4iLaii> (jA dLjLujyi 

OJuJC> <Lj*J£> jl££l ^Jaj'3 tel.SAP' 4 JjwJU plsJI 

«J5JI dssAJj (^^oJLsJI ^jloiU 
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pil CjLJ tfjl tfjlalc 3ul vjJb Jdb 

^Lz^ljuio olilp 

. j-O d^o -15 Ub ^loL») jl 3^3 jUixJI jLujjll 

doLtuJ jll (_Q *03 ^^Q’P - j-o (J**-*-! jyjdJI jujLtujjli ^jojll 

. jjjJb d-JUlszil 

.dio (^s ISI ( Lo joptAJ dJ_o iLjLubjll c<ilS 3J c 

t Juip- JSbiu j3jojll j^Sjsj I3JI5 jl JLb jl LiLp- j* jl 

( (_q ^ 03! I Ijjji ^c>j 5 i^Ldzc-l jl 5 jl <J^3 I LjlSLoL) 

j 5 LJ 3 .j) ^1 d-Jjloc- Jjis ^jbliiifrl ,j<2j l^p- Jloj LjlSLob 

L0L0I J3SL) jl j^-€‘ jl dj| (J-C- jl 3^> Lijl^olj Lo 

.LL)Jl1o3 


?? jji djui&ii ijLjyi jj^ 

UjLip- ? j->>i dJ3-ujJI Cj 15 jj?JI Jl& JLub lift)3 

(J 3 ^(j 5 o 5 jjii ^jbj^JJI (Jjfc 5 (j^ 1 ^ djX-^ctuJI (Jjfc 5 y 

laji J 5 (J^- Lb jl 5 j^^ d-oLJI jjfc .^pJI 03^11 ^ ^ a ^ ^ 
J 5 j^U- ^_*_LaJL>3 IJlip- g^*il3 j_> jj| jjz 3 jls j_)i 
di 5 dbs3 Ccsz-03 ^Lujp-I JU 5 t>_-LC-jl dbl Lojcsl I SI 

C-JL9 3J 5 jjJiLo |j 5 L& Col Jjb liJbLrp- ^Jas-03 dj£l> jJI 

.dsUI ^IjLipoLujI 3 L Lis>- djjl (^is^jb SLojlS 

JLdL>3 .^JLjijl (jjIszj jU-Lc- doi 5 jl ^yi>3 3j^-l diSbtuo dllld> 

3J3 .(^jJLOjUl j_> jJI d-o-4*il j3So 3dJI j^^JI Id-fis Oji^l Lo 
.iLoUisjl dj-o Lkfl^jl Lj>i d-oU-Lszil d-oLtuj jll Cbl 5 
d-oLuJl J ^3^ jl3 d-Jj>i dbLbl JoflS dj| (^JLszj |joii3 

!!!!! ibUU 


3^i <5 Jl!P- 3 j_> jj| jl j3JLfllS2J ^3l juJ^ojll dJSjtuO 

C)LQ-*ulflJl 3 OlsliiiJI jl ^iLiipJI 3 (jSD (4slflill jju^o 

jl Jl> .Liul iLffJLoJI C)ljLa£>Jl3 jLo3jJl3 jl)3Jlj IjruS C)yL> 

jjjJI C-lLll*( (^^lll CjIjLolpJI SUL) Jl ioLbjll 



\JlJ3lJI cugjj joJg J^jJI ctihg 


Jp.) y) duuj U) J) I^jL^ J5 d£-3^f-o ju-^sj v^IjA) J54^ j^jl ij 

..tf 3 W 3I jvS^I v^aAmi 14b (JJLbj d&^^xtl 6 Job <iwSlj4l il jjil^ 

Moken Mawken or Morgan; sea gypsies 


(3 <jA I (Jl jlSb JJO j^loIL) ^4! SJ (J3 jaI 52J ^4! SJ jSKjJ I (3 j^JLxSL) ^3 1 JJO ^bjJI 

CjLsJJI jl (^dl dobdl ^y^isz J j^j&JSjL) fr ^ 3^9 .JojAU 0 _ .ca<jSI jlS_ll j£> bpO tb-d? j^jJ\ 

jlojLS i* * J^ ^jb Ju^ ,Mergui Archipelago jjo J^jI j ^4^33 .<L^3j6l-lju*)^l 

j^Lo 4I (j^szj .jMbSI ^jU- 4)3^ 4 jI <L^u^> j^JLc^co^l ^>3 c^JuJbbdl jjsLiJI cjji- j jb^JoSI jj?o j 
the Moken proper, the Moklen ^ 49jja2o Ob^a^o dJL>b j jj&A2> jS^Jll j^j jl jl jmj 
^ 4^0 dJb -41 442^13 .(Moklem), the Orang Sireh (Betel-leaf people) and the Orang Lanta 

.jbJI plbl 3I frill frU 


iJ$szjzs?u3 jjj 5 >JI 5j\ 9 j bl £ls j^o jbtlU i*_9JuaJI j^loP^h Jill S>9 ^3 cjj^JI jo j^JjJLL) ^ 4 ! 

frj£>- |^5>ixol ^431 CjuSXJ JLcAll Cj\ jCuS- JJuO JI 4 U 5 I I Jab ^Js> I^Jjb JlqJ .^5jJ2>uJI (3jJ?JI db-a)3 jJ5oJI jib- 

.amphibious jj*JI j^> 

bo JAsI frill C-lpo djJjJI (j ^gjJaLtaJ ^&4 Lo juol^bJU <( jLll l^oJblJ jl JlaS 4 j 5 >-buJI j^cJbl) JlbbSI 
dlSbu I440I jjJ .^4 AJ jAii>- ^b ^ 4 jjJl 9 JlAqj frill CAo 3 Jail aJAA s-liUI j^o j^jSAlJ^ jyAAj 
JuAgj l^jbiaol d^jlo OS40 jU be jrSjll 402^0 jl Oj4bl OJ oJlP ObljJ .gSl^JI ^3 ^Ul 
^jb (^jjl jbd^ll (^dJ I4ILJL0 j^O J AqI frill C-tPO jxbjLl)l3 djJjJI ^b 4 jIj Jl 9 C-cls^ 4 jLs>- Ja-C 

May ;\* Issue ,\V Anna Gislen in Current Biology (Volume jdic 5 l 3 l 4 ii>LJI .frill ^huo 
l^JLio j^o Ja33l frill 0-50 jvS^ll Jbh>l djjjJI £3-^3 Sjds jl Cb ^5 (AV'l-AV'V Pages ,V**V' 

Jlo.hl (^jJ S ^ 3 -Q.Q^q JlS 2 B 8 c>j (^yi >3 ,^023^11 Jicdll ^Jl ^jb -JJi3 j^oQ-co ^ 4 }! US <jyij-C 0^333^1 

•OfcW. 9 ^ 

^b ^3 .j^aJI Jl^^l j^Sj 02 J 3 <^ 3 bb 3 ^ 452913^0 tl^ 3 l 3 l 3 -o >3 I 4 I 3 L 3 j^Sjozj ^43 < 4 jjbb jj?uJIj ^ 413302-0 
I 4 b ^ h ^ 4 °° I C-J Loj ^ c j£» uJ I <» 3 S I 6 Il^j ^3 ^3 1 {£ I la^-^jj I lo JJLc- < V * * 

^4»l (jl jUI Bob Simon ^j^joJI .(^^Ij^-aCiJJ dx^u»jjjl ^AU C1 ^Aj02j (^-^11 do.bi .1 1 j J 3 -Aa 52 j ^4! j -0 
.jbuJI L^io frU-b j-0 JlAsI jJ5tJI j^A^ij ^4! .^13 ^^Ij^-aCdl jl j^joJbj I3JS ^4^ Jl 5 >-| I3 JoLQJ ^l 


<ds2Jj>wJI ajjl^jJb < 4 At 9 ^ 1 * JoMjIj (jblS j£- Jls2 -J jvSjxJJ d)j 5 j^isdl &y>- (^^olj^-aCdl j-o 5 jtC 9 Ju 3 



\jbalJI cugjj x Jg jiuJI a_Lhg \J^a Ai) ojqjjj 


Ojjjnjjjj i_QjjJb 


l^blix)^ V* *1 /VI ^ojL 4 ojiUI <03! 4 jJuj^hJI ^Ujl^JI 4 ^j 5 «tiJI 5 jbj c.Lol J .^l^-aJj L >ska ^oo<aJ 

.Jsjl ^Jibl JbL) .c_-Oj£- j^ol i£y>- < 4 jjiL)l (j 0L5JJ J 3 ^JI 
I Jo jvS^il L^lSzJj jl j^bj 3302OI jl US .OJl5>w*-a>lo ^JLs 2J L^O IS3 JJb <363^ jjO Slj-ol j^bj J3-^JI J 
.jlSJU IJ03 ^jl 3 4 ol 363X1 Oj£- OJS ^3 Jlssj J j> Jl 9 jSo 37X^3001)1 . 4 ojjUI qjz ^3jl)b 

OlJo 4 -a*jLJI 35 L . 4 j|jib Oj* 2 0 lOol Jo 4^03 jj Jl*3 ^ob^-ajdl ^JlHo Oj£- jlabjl b -&3 jjujJ 

j\ 3 S)jJI jl j^-ojlkisJI JbcO) 4 jJo^ll)l ^jLp- .JLdl ^333 Jl 1^35200 l^ 3 ju*uo 4 ojJI JLbJI 

j S~ C 0 A 93 J l&jojl 01300 b J-JJI jJ-S Obis' JojJI 3 I J-JLM jruol jyo < 4 j-ooosJI oLXI 356 Cxficol 

.C 0 - 000 JI C)Lo )3 SlotB Jojbll 

(joa jbj 5.jo>- J 1^30-3x1 jlS <^ojJI 4J0-0JI3J JuuoJb ^3 ^j jjbLo dlLa.1 jLuo 3^*3 , Saleh Kalathalay 

(jbboJI Jl 4j?«bl3 i^jO'SII OljO^-U (Jl 43lb>j SjJjoJI ^S- ^jJI O-UO 00 JI Jl LojI 4-lj| SjJjoJI 

Lftoo-fl.) 4ojjUI jl jrO Jbiol ^jJI jjoSII < JooJI JLI Jl '^-osOo bz-ooo- I 3 O 5 J 3 ^L-oJI Ijbooo 

•Lr^ Lt^. f 


OjuSJl 4 j> 3 -U ^eolo-ls <^ob3-a*oj| O3JLP- Lob-ail j£- JljJlS ^JL> (jy°Sll jLuoJI JL. juOpooil Ju>l 
^o 3 L < jyo-Llo (joJ &U-L3 ^>3000 jl jO .«Lo Jlc>-I ^ssb J3J0 Jl C*sbLl Jl 93 cJuo2J qjzj b^-l jSb 
J3O) C JljSllS' (jy°Sll jLoJI OIJ30OJ (j^> cjjlboSl J-&30JI Co-lc>- (jos OIJ30OJ <jJijSll ^3L 
Jjbloo (J^ 4 jL& oLjl3 ^to-a.! dill L-*oS jD «:j3^olJ3S J <Lo^LSll OLIjjJI jSJo jojuo jlj^l^ Juoj?^ 
. 4 - 0 j^sJb 4JJI ^_o.l J 5 L (J-t ^,0^3-00 4 o" 3 ^o OJ300 4 -l&LuoJI ^l-^^SlI (3I (jo^2-JI J-o Jb 3^3 41 szj ^1. 

c^jj^obl j-bUJI JucLbl J-l &3 .«bbi& (j7 xib3-alJI JoojjI 4 JJI (3 1 4 -uoSL.Sll 4 ^ *^-JI <3^0 ‘ 03 ^°^ J-o«^oo J3AJ3 
SjLc- JOo 4 -O 3 P ( 3 x 130 b Oa) 3 U-l C—bLSlI ^L-aJI (J3J1) SjrDI OJob (3 «:J 3 -flJ ^3i2>jJ5j| Jl£^-ooO Luk> 
4 b I jOIrj jjb-JI jOsLI .« 4 l)l qx> .h C-jUL $Jb OJu>lo3 <.Sz\^\s 83LJJI Oo.3Lo3 c jlo3^ll3 jib * 0)1 
. .(jAoJ-oJjl (3^® jO^JI L C jjOflJI (30 jLuoJI (3^o «(j^lsll 00IO52JI » bb>cob 4-0 L <33^! < (3 l^lo I 3 1 & Sbo| 


cl^s ^^3 ^■■b-'g.o j3oOoj (j^Jl3 ,kabang (^^o-ob (^01 ^33)33 5.I1J Ou)-oj3-U 3IL0JI '6jte j3iOioo 3O3JLI 
. 4133 x 3 ^s-o> J j3-i-o2j (J 3 I 3 JJI &L O 3 C 3 J . 1^3 j3jJj3 j3x>L3 j^xb) C*-o> 


OLLlll (3SJ3 4-lb3JI isbiiJI J jvb^ 3 "^ L3L 4JJ0SIIOI3 4-U033OI jCL035LJI 

J-^3 Surin Islands <30330*. Sjojj^ LbL ooji^ JUL ^Js> ^10030 C-J3L Jo^bb . 40 j^ Cbl 5 
J < 4 j 3 L>I 3J0303 jy>t£o oLLp 134^13 ^3301 ^bLJI <*_ 0 j 3 3^520 <^1 oLLOl jo^ J . Phi Phi 


ft 









cugjj axJg jcuJl a_Lbg \J^Ax> ojqjjj 


.-ho ill ^UlOil OjIjI 4 JaAJI ^iihljLo jl u luuJ tOUyZ-aCdl 

4 j gAiaJ Lr^ I3SJU ^ ^UUddl 3I S^lAU ^jjbdl ja (jr^-tsl jl J3-0JI jSL^ dJ 3 ^3 

6 U 3-1 I 3 I j j-CuuJo I ^>-^-1 ^y^szIL) iwiA-a<-) I I 3-J . I (^a 4JLlC>- (3 dj^jL?cj dj^£>" Li^o Lo JS9 c ( 33 j^d I 
.^Uu*Jl3 o^Lsz-tuj Slydl 4 jJ)jS J juAoUaiij ^iszs^j ^jLi> ixc jl US . jloyi ^a ^5^ ^1 j-° juijjJI 
^jlq Ci^i^^isl UsIja jSLU 6U*JI Q& ^4^-ubL^Q 3I Idojb dJUS jUJJ^ dj^iSbo 4 _^J j^SbUjl ^j| 
^j| t« 4 -j|jJI oljldsdl » J j-^SI 3^ US' d-LtU^f-l j<bljjol 3I U^-U^l JSLAa j^SbUSl dil Jl juto ^3^11 

.bib^h bj|jLaS>- (jA jS\ 


(3 .Uaj£>I dj3jr^52J^l3 O 33 JI j 3 Bj^j! ^3l US .<d>j^Al dil jluJJO cOjjxC- ij£- ^j£>Jlc>-I JUo IoJlLP 
JJjo dUS .«^hc.| » 3 I «jd- «4 aJS UI 3 «Jujl » 4 aJS j 35 LU , M ^31 cjjidU .«^lq» Jlo 4 aJS 
4a JS dJUS jSJil 4 dj 9 .Jd^b jl (j5U jjj dbjJ jSb IJ 3 4 xUs 2 J jl (j5U br^ dbjJ jtS IS} .^jU> Jai 
IaJu£> J^LrJ fj 4JLa> (^ibj 3 4hUo jSj ^Jl Jd-Ju3 jl d-SU .<<4 aSI«JI » 4>dS 3 I «L 5 »jA » 

. 4 aSGJI ^A 3I \jJ>ys J3J1J jl j3JO &Lto 

^A-twJ 3I c 4 -jj^ jlSjl UaJ 3 3I 4 -oLO OSljluJ ^J-hJ O33JI ^J^ 52 J jJPyJL) J^LjjSJI OJuJutJI 
4JS3JI JlLo i^jd'^II jb^SH {y ^1^33 jrvS^S^ I3 L-O-Udl 3^ ^jU?- Jad jSJ3 c 43 L)^ 4 _u)jU- 6 ' 

The V**o jA JjjjI jlJuol ^3 -^lj^ 3 ^ Jl^ 3 ^^ .U-a)3Ju^JI 3I 4 j^ 3^JI 3I ^^Lu^l 3I <L^^uJo\ 3I 
jjo ^ 3^^511 jdjjs2iJ3 Cudjj s6 jd^l jl e-flaS ^jj » «issue of «National Geographic V* *0 April 
JiLixsAll [Js- JV2J3 (jdBjJ U-JbzJI (JSJ3 ^Ma)d I3 4JS3JI3 Tc^Ju^JI JuuO [C, ji>dl jb^l (3 J3^>jJI Jj^I 
.L« 5 o jl c-x -50 US SLsdl jS^il .«^ 3 blalpb O^tcdb UjaLou jl ^3 t^jholl Uiblaif-b 

5 UcsJ I i^^Juujzj U I3 (53SUJ I ^3 0^93! I j3-d.oj 3 1 j3-dcSj^l3 j^ 3 j^ 3 j3 < U I c- j3AJS3j^l I 

.dhUuj 

< jLobtJJ 4^>3 jJI ^3_HJb j^oj^ (^iJI cdj^bii£'^)l Orang Asli 4A3h.Lo ^y 3 OLpU^JI 6Jai> yisz 3 LSUtu^lS 
OJuxff-l edU ^Jl djo cjlj-d3 ^bzh (Jl ^llso ^UjSI jl j3JL0l$2J3 .jdljA^II ja &LLiJI J (jf^d 

jA ^UjSlI ^Uhl (^3^10 j 33JLO3 jJPuJI (3 ^s^aSIjA ^AA 50 C-UJ5>- ^3^ (judh jSJ ^3 cJuUzijI 

CO3-U3 jdljA^JI Sjjjd ^UjI ^3^3^ ^lalfdl US <jrd3 Juao jU-d?3 j^yJI J^>l 

(3S-C >i| JU3JI (J-t U93 (^UbiJI 4 . 0 .T ?3 •C’bj-tXcll d_JLckt )AxJ 3 (^yoljdl dJU" (3 (jUUJI (Jd" 3 j U)Ju^ 

(^yiLj 8jjjdJI ^UjSI jl J djdJI Jl e-cOiSj ^UjSI jl jS3-ll Jdi 52 J 3 .jloUu jl Ldjl &L*jJJ 
^Js- ^3^3 CblS 4 -Sbyu^lSJI ( 3-9 jJI 4 ibj-h .4-A3-JI JjiaJI qS- SJl^ jy> J ^islj^o j3So dJsjJ J3ULJI 



\jbalJI cugjj x Jg j^uJI a_Lhg \J^a Ai) ojqjjj 


< 1*3 05S0 (j^k>luo ^3 jj5oJI JLoj ^3 45 sjj^)I I&LI33 c jljj-^kJI S^lc- < ljUu 3 >-I ^Js* jUAsdl 3 

oJab I \A0* ^l& .^jjl^s ij .&UI ^ luj3 jj^uJI ^Is 

jJl£>- <| ^Jislj^jo j^JLSJo 4fljjlaj| 

^SSJLo .Ja.V.0 O503 4jjLl5>-^I OLL^C- 5-UjI (jO^-jJI tJosLoJJ 4j5«txlIJ3 4j| j\£< 

ic-Uj?' -JoQ9 .^LaAl^ 4^^Usl3 4^3-dl jO^jJI (jjU-3 (jljCsd <3^0 jL^I JOSS J CclSbs tJuj^JI 

Orang Laut 4^3*^ J Ju*j ^aSjdl .^L*A)I Oljrob (y> 4-JL> CJIj^I Moken of Mergui 
.I^Juto (Jl jLxoj ^L_o 3 jjjJL^JI ^j?d J51 J Lob Jlpo^I ^jj| (y* IJuj ^juJ-^uJsl ^J^l (jjlc- 


cqvS^-U dfllxuo cjb^SbjJI^ jUIJo^l jjjo dolxLo (J ju-c$£j ^j^l 4 -JjI Olc-U^ Ju^j 

^pwJI 4^J 33 ^ & ^3 < (j-l^ l3"‘* < “l I lj>j 3 3 ji>uJI ^Lc- (33 u * , ^ t ^^3 4-“^LJI 03 -i ^^ w ^3 

jJ^J ^3 ^^oL^aoxll (3 1 C.A a co 

c^)Uo3l 452 joLc^ 3^0 ,Fredrik Fogelberg c^juJbi^B dbjJoji ^Jl> 3^JI ^ib 

.4^3! ^3 ^j 5 sjo Ju^j OlC'3JiJ5 , d5l £>J u£> 30 3^03 ^jLo?- Ja£3 ^jI^Lc-3 (^j^II ^3HJI iai^Jo 

.^SjskJ\ JlooJI jolisb^ jUIjo^II (Jo I3JU Js- jLlsj (^1)13 Ongefolket 
I35IS ^I$d3 (33^1 Ioao >3 c^L^)I 4-Jb JuLo <^k>LtJI Js- I3J350 jl ijoyJii jlS ^ob^-aAlil ^3 

^LJI 3^ ^jl33^2J (33SJ ^Joo 4 jI 3 jU 3 jl ^J^IaaJ^J C-xJjAll j^jll I JJb . JLaJ^J) (jolj (j jle. 

jkx5£j <1 pUj 5>JI oJaJi CJIJ^I .^Ic- ObojjJI 4I33 l-Q-Loo la-uaj 1^31^ LL-au-J CJIJ^I 
j^° j^3 -b^ll 3I 4.^^osutJI 4,^111 j£- Ol^jj^o dLUr^l L^IsJ jl O-^o -SJjIs^ 
O3LI jJ^tJI 0L00 g^lj^ jl LL-^50 c 4 Ax 3 «!jo jlx^- 3^l3J 4 j^Ic- jrbdl OIjv-lriII £ j 3jj ^3l ^ol^JI 

JIjlJI jLd^ll LfcjAi52j 4 -s?aaIo)I (J OIjv-lriJI •J^? t JI ^>35^0 ^U- <^>5 ^IHJI 

.^IjrC^^II ^£^juuj 3 4^JaJI ^533 (y> 8jda3 >- CjIJoJl^j 



i_rg_bJjjJliJI lAmjjlJI O-o 


iloiI 98 )l ^1^3 cjJjr^S ^uj^oj, j|ji ^Ll ^3 ^Jaj ^~Jbzl(l 
ju d^Lo!)! oL*iiJU Jl>ULc Ju-oL?4>l Jc>lo ^Js- 

JLo Cilo jUi) LES3 iLiJutd C0I0333SJI 

JU-sJI guj)^L*)^UI 

^ Js ■ di^>8LJI 3 1 j3jlo i) ^o^loL^^UI 3 IS . 4 jj 5 j-U iLo^SLp-JI 

Ol Ltw-uJ^-ts I 3 80 8 io jCud\ \^tOj\s- ^i^ol US ^^ol 

CibUso^l^ g-OJ?slH3 89I0L03JI3 ^IjJI 8ojO*J I3.SI03 ciljUl 
jr^f- 3000 Co IS 80 jvuJI 8JojC<JI j^o £333 ^1 jl US .bi)j^£-3 

I3-0SJ l xxO - c^pJI 3 (^1 (jrL >3 )o 1 * 4 ) 81 ) I dlC- dj£-jCJj 

8033^)! jbJLJI tlsJlo I3X1I33 dJaJLoJI ,3839 J03O ^iJI OUJalll 



iffjV* 

8ovils*o djiioJLoS jO*JI <d_Q_«iSUJl jLalil Jlro 

.dszjo ^I 98 l£- I3 ■3)093 

I3JI3 £jl& 3JLP-L0 Juo 8039 dJUoso d^iillL Col 38 l£-j O-0IS3 
jisj 3^-^Lo 3I9 3IP-I0 Jlx 9 qjz ^>-ilsSI (j S^LqJI jb 
303)0 L*i 3 Ul 13^*13 o 9 lj 02 li)l 3U0IJ-03 djLi>8Ll) ^LszJoJI ijry^b 
80 jvj OLoJo2J3 CjLoIJlC-] Juin> ^>3-0^313 qo^^lib (£JLl&> 
(jLxsJJ dlu.jJU OIJoLUl ^Js- cJo-uj Jl9 3IP-I0 0I3S 3I3 

J~€$A 0I3 Uo-8loj I3J-U0 loJuLC- ds-j Juo 8jL*o I3S JV03 cjjSO^SI 

iolAjJII CjUoLJuJI 3c. 8)31*400 3 IS ib^joJLo^UI 

3 ^-tl (3 

3JLP-L0 g-o doLlt dljLsio j*oo>-8)l (jXlaoJI job?- I&Jlszj 

303^1^1 3P"^)I 3"° O^irT ^l^ij 3IP-I0 8_£j^> (^£l 3 l 
.*JSJ)I ^Js- dolii8lJI 0jJa^a>3 


j&j 1 

-\^\*\) 4J5kJUiUI L0I3S3I 3) 803I0-I0 3I y>J] ^JLs^ll 
3l:?-Lo j^Lu/uJ (ij^olll (_ plo>JI d*aS^ ^Is| 3^ (^ C \V\ 

L0I3S3I 30 «3?" t 3 ^3^ 03 ^J 33 )ob*'^) gAlooa (jxi-uj) 

.4^01^3^11 8331)1 J^lo- Sj^LszXI 

) 

.iLaiolo djjS^uS- 63S OjjsS- 4->ldJ (j 3l3-Lo 331*40 

ib^ioJLo^JI 01&3 -gj?ocJL) dJl3 J*flj3Sl) J3SI 3-^3-U 33S >193 

:4 j^kLoI 33-0I 4 j**joj 9- 
cdj_ulL_ujJI (* r )l3?-8)l JS ^JLo 
cdJ33jllSjJI JISLiil JS jiS; 
(4J3JJI ^oblfljo JS 3IS0] 
c I03 11J3 jJ I 4J33J llSii 3) dJ LflliVI SjlflJI 38193 
dJU^JI (3^.3^ :5 o& JU-szi) iLolJJI 831^8)1 J00I33 

,8jj?JI 

33^ (803)0! 44)8U 3^ULhi)l 33^0 33HI *ifti£-l US 
.(j*0O>-8)l) 3' J -*b‘"JLJ I3 ( (J^a-oS) I ) (jOclLoJI 3c. 

3y>8loJl3 JU-s3l O3JJ0 103)0 1^>S U^oiowo 303)0! ^’SU) Qtjuu ) I 
C03S0 ^lil 333JI (3 I3L113I jr^S8)l d^UjJI Co IS .L0I3S3! (j 
^Js- 3p"^))3 JU-szil 30 d98l5zJI C03I93 3 p"^8) 3^ 

•3- > °bCal)l3 SULuJsl 

JU-£-8)l3 3380^1 3 (J^ 3y 5 -^ 1 -j 13-U^ &L«iJl3 JLo-jJI 8!S 

dljlio ^lil C0UL8DI (j g-^3^ 3^ oU-szil ^°bj03 ... 

3l O^lCO 3JJI Lo JiOOtij JS O9 jO 20 3^ Cuo- (gj050?j| 1^9 

.dJLsiflo 

ColS C^xO- 803)0 1*4)81) I 3 oLs2jxU I893 ^Ji3 Jl 89 gjaloUsI lo) 

. dj£- Ui^"8) I 8JI4IXJI 300 ( > ^tc-) JS3iS 83^)1 Cj 1 o 3 ^oSJI 8j*)Uu) 







jj CliJiiLj j5*. Jl II C_oll 5 j^O 4 ool 55 (JfU*L5" ^|joO 4o_ao5 ^_uiL) 052-Q-o.i Lollt 

08)1 JJjb Ulo ,3352)! IsLb JO JlloJJ 08)1 Uj 3I qoj^-uJI oLAJI Olio ^3^0 Oo 5 >- ( 3 [>sdJ jo^^ll 

^£3310 l< Js- ^jJI O^LbJI j^o ^jJI 33 ^-H I 13 ) juSlj^zJI jojLo 3 ^ O 3 J 8 II Olio LS 33 

. ju_oJI ol j^mlSzJ ^uildl ^^jO i^5>"3 

33^11 3PJ0 IOjJ I3I03 4 JjLp (jhllo &LtoJ 3 1 ^3^ 3IO (j^j-Q-l 4 jj3-o> pLsoI ^ll j c-oJlb-U ^ 9 jj jS)l3 

Lu) 3 j 3 ju^ill j^o Jd*ll)l li& 4 ^ 3 ^ O 1 S 3 (jjo J5 o^bi 4 j 3 Plb JO 4 J 33 J j LlozJu l^-Lo-J j^lb-ll (j 7 l^^)l 

....^Iblll ^o (OS 3 j-o-o Lool bi»jr 03 jlj-)|3 


i-Ob') jl dll UL5 .4ooiij d_cOj li-Luj jl 35b jdBjj Uhp Llo2-1 I3 JlpLuj jl &M 33 J OL5 j3JI Js-LojI 
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jlSj (O 5 SSI 3 4l Ijo-L- ULL) jS «(^yoSH ( jr ull» jl <4Sbo Jobl jS (^ylll C- 3 L> JLE^cXi ) OJctb J^bb j-o 3 O 

4)1 uj jS 4j| 3 JUJ 3 <<<^jiL)l (^ r Ull» ^C-jJ jS lo o-xxuo- (^p-^Jb 4-ob jS 3 JJI J^jJ) «Jl>jao-» 35 b Jxxrs^l 0 UJL 0 
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.V 4j 3JI ^bb^ll » jux> 1 yxu*> ^)| I jui> j| UjlS jjjJl JlflJ ^jJob O 3 -JUI 9 L)js 3 jUL- LJjj 
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3 4jSl <4JJ) j -0 J_tUjJ3 4jb d^jJuOJ 4Sbo (J_4>l 1x52-0 jlSjc^ALJl ^lj 4-JU I 03 cU-«bl j -0 J-tUjJ3 4jSJ ^JUo 

jlS O-Sjt^^ol-ol jviaj IjJo j^xS 4-j IjrJs (jrv-kaJl jxi ^>-^J 3^9. 0 ^ ^-^S” ^jJosj jlS" 3 ^^ CxS^il 

jlS ^guxxf. jl 33 jj jlS 1 a>oj?!jo jl ^jJsr J 3-0 3 j 3 iSb Ls jlS O-S 3 <^olol j^jjSIU 4 * 5^1 

41)jOo Juoosjo jlj^j j}).3jOi^o 4jb jlo^ll j^- Ij^-U «juj!l jJu-ll» <-SLjL> jlS 0x9 3 J I (jOjL >3 <^-ol-ol 33 b! 
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(.j3j) J-o- j^o J 3 QJI 3 J3jJb Ooo3tOJ3 OJ 3 P 03 I 0x52-03 U3l Jx^I^U < 1 ^ 03 ^ 4j I 3 JL 0 I ^j^lcl^-JI 
.4xjU (J! j^® -Uii9 Oljbx52JI 33 -xH O-xxoSj ^0 4Sbo 3 LbLoS ^^ylll jClS- OMill Ol^JLaJI £ 5 Job JMo- 4b I Jjjo 


4 x-x 52J3 Ojliilsj (OljOx52-U 3^ LJ^ - ^Jl£- 31 4SLb^)b «,jix Jj3 ^OLj^ j-0 OJ352JI J3AJ j-0 £>lj U-03 

jl 4)30 cjo j-0 0I3JXXU jbx52JI (Js* Jojjlo Jx52J <<(^-0^11 ^xlJI» 4^3 U>3 cJM-oJU 4fl-uJb ^jb^ ^^oi^j|3 c^-ob-o!i) 

3 jibill Jxx52j jl 3JS 4 s 3^ U-o <JojO J^bo-^IU (j*»LJI j-® Vlr^-J ^ ^U^-uil ^bJb^l 433 ^^ 

1 Jo Joo ^Jj <l^-oJLij3 4x*«JLfl-U ^x^oL-ob JoJxJLlII 3 ^ 4«xbj Jx5»3 U33 j4o 3 4J3JL11I 3I 4Iflj jJs 

49UJII oojilJ cjlblsjll j-o ^3*S LbJxo^ 3 ^3 j^”l J .3 t jbic>b3 4xb-ax3 j-o ^x^JI 3^ ^ c ’ 
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JsxS 3 I j-o ^3^ SJljJu?- J 3 J L>3 jISsI (j iSUS 04£-Lu-J c IjruS 4 s4jI jl 4 ssj < 4 SL 0 Jjbl jo3 4JLo 

.j-^UUsI bju^z. 4 aS-4So S^iog^S 3 L 4-033 ju 3 4Lo OSys 


uobSJls cJuolSj £^o*-o JSUio «&Ly5ll ^jl 3 -» 4>oooo £ 4S-0 (J clypjll dllj 4 Sy^ Lsz_*_L=> J^uJI j-o ,j*lJ 

jjS Jlssj cJLII JloScSjCAJI i^Uj ijs> C0450 ydl i^iSJI lol) 4*5-3]) j4*aJjl 3_&> jljiDl 54s 154JI 

^ 5 Lu 5 l) (Jj juaJj-U JuU> IjJij < S^£-jJI SjrCS j£- 33-00 jj^^j (3 l&Ub- ^U 4 £- 5 )l jSLs^ls jlojJI j-o jbjS 3I 

L^jIj^2-u(3 4 S-o s^l^>3 &USb>3 4 ^> jo Ojl^ ydl Oljl^r^JU lil-03 ^jJl (.j\Sjv«JU (J ] 4 -wJLuJI 

l^lSjtdJJ (jjj^JLo I3J350 Jo 5 jjjj?Jl oy-3 45 Lo Jji>l jl j3jv*uU1 jSS US «J 3 $as*X\ uubSJ)» ju 433 1 4 y> j-o 

Iju^o jjjSjLi l^jlS Uj3 c^3-JI (Jl j^xJLuJjl 15JJI3 «dLJ ^JJI d*J» 4^szSJI J35- i^sl^JaJI jbsJj 

CJLlij < 4 _«*A 1) Ob 5 )l 04 £> UbJll. 4.3-0^43 4 j|j 3 j^jjSo ly^cpLo^ll j-o OjozS 4JJI j-o J-aij-o ^o 4 jb 4 j ^£-^3 
yuo 5)} I4J00 bJLaj c 4 j^.Jl) « jus^ll J^LoJU ^ 4 uoo jl 4 so cOl^i^u jCisz)\ LOjliblo jjjJaJI ju C.IJ3I50U 04 £> 
!(jrCL> 5 ll jobb 5 lio ly-o <U^o , g > jljiiJI ^SS c^xlil ->jJl J ^ j'V^-cPcJs I3 4 JbJLoJI ^IjSl 
4 jT 4 llt> JjJl SI5J Uj-fiS jjjJI J 3 ^ 5 i» .\1 4 . 5)1 cJ-uas « j^jilS 4 j ^iLojI IU iSls ^So 5 bo Lbj pli. 5J I^Jll » 

.W4 jSII JlPjJI .« 4 jj j^o 


Jjtll Oj5^ c4JUs Juoj?- gjia-o 4.0353 «(3j^JI (^ r 4lJI» ju jl>i ^jJI JI3JPJI3 JIJlpJI jLali?-} bs-Js 05^51 
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(l^igxu ijjxoJI) ?OTjo11j.1 ^H tJ 6^1 1 JqJLOJ \ ji (LUxai Lo 


.Sj-u^aoJI J3-uJI Lo^ag-3 jljiLlI 
JAiaJI ^Jbzj (Js- » JluJjI « 3 j^a> j 3 \ jru 3 jl JjlgoLt*! 

(^jliLszJI 63^3 4 IyagAij (jj^So^ 

jwAj ajJlOI) lJuj jl Jj 4 jLrJ 1 044 > Jg-I yo 

4 JLC- yJL^I La ^ .03 1 3 I |ju> <Zjul} « I L^aj yxJI 5 j^-«xJl 

4 JUg- djlj^ol^ 3^3! OlS Ijl 3 ^jL^txu iw^a 5 I03 4JI0 
0 yo (Jog - lk 4 xg" (.3 '>— dagJI 

51 &ju*<j 2 j 34* I03 5 5j3^JI ojjb J3jj oL-uil ys> lo 
c-Lijj 4 JL)^ 5 o 3 _ 9 c JAiaJI j\Mflj 4 -uoJij 3 bi>33^ I03 

I3J Jj 5>3 54 LtliLc- 3 L^J^szJLo (J^ogo a S3 *? 4 Iou^g-uj 

5 dJ^g- jj 0 ^bdl 4 JA- 1 Aj (Js' jto 13 

^AlaUJIj yJLk AJI3 03-^ Jg-lj-o 3 JAiaJl J- 4>3 

i>° Sj3-aJI oMk 4 > 3b lo Jill Jus zl*u>o (^ULsdfs 
.033-udl L^Joo yxJl CjbVI Oc-lj-flj SJ3I IJ-'-J 

^jg-<<^rUj 3^11 <t\ 3 yJus> jjol3«CJjj IU yLp jj) jx- 
Jliis 4 Jj 1352^0^19 olg-lyM u-Q^s IAoJI Jls 2 x 33 iyjJI 
JogJl lju& y® ^jAo Mg- jl ^MijAg-l 31 
jjJu 3] Jliis. b 3 S dLIf. bj jg- lo I3JI3 ^Jl«xo ^ii 5 i 
his zjog- lo iMI 3_>l JIs.jujJu ljI As. 3J0 3h ^SJ 

AA J^xujj I » 3"*-° ClJj-tS.lj^J Jj 

4 l loS 5j3«*JI 0A3J 4 JU 1 4 «ag- AAgoo ^s- 3^5 1^3) 3J 
03x33 4 jI MU ^lol 3^1 U> 40-1 3^1 3 ^° ^4930 (^jls- 
. JjJ-Ju I. j|j- 52 J (jxdjiJI jAJuJ dJJl JJLC- 3 ^° 

3JJI j-oJI jaIS-^ (yjJI 4 j 31 lo 3 ^^. ^ 3 ^ 

LMalg- UJ. 4 c.U-uJ ^3flJI g-oJcgj 3 l h^zxlu*-) ^ ^Jbclg- 

.«dU Lj «:Mls ^xill 


633-0)3 

3j^JI 3JISCJI I3) jj 6 (^1 (Ji^l ilgjJU 4J3ALII 
^,ji>3 lAxxMILI MLIAJI3 433j_lb ^cul3 (yi>3 c 4 jLg- 3 

OblszJI JAJaJl y-xulSo 1^33 MjjrM Aigj^o 

. MxugJl3 Mf-Ulg-^13 AJLAsJl Olklgj^)l3 OI3L3II3 

^3^11 0MJJI g-03 |jg- ^Lo^U Aig-j-ll oMb 3 

jrg-^ll IjjS> ^zl&jLi (3 1 ^ JAJaJI 4 xxagtxi c L lJ 

4 AAiL £-3 M>ooLu 4 uo 3 4JLJ333 4 j^L 4>3 433 l 3 X>o 4 xxag^Aj 

63^ Jg-ljjo 3 4 jUa£-| 3 ^?43 IS] 45 MlcsXx 334 jjgJJ 

Jg-ljAl (J^ I^aJc- t^ul**) (^xJI 4 gwtgt«aJl 3^l*-U 

. 4 ttg-MI 

Ja^3JI yilgj <03So (J3SII jl CgXszj IMi>3 

3^> ^Ja.c- ftlij ^3^ 433S ^Iflj 3AJI (jxiLoSn c^bJl 
(^Ala I52JI3 3j5LflJl3 3I41JI3 (ysJLszJI 3L0SII 3J3S0 

.^Ulg^Jl3 

gAgcJ3. JAJaJI 4 yjJ 3 Mj3g^o Sj-63 ^-JbzlJI 
^3^1 4 J 3 aJaJI 4 Jg-j-o < 4 uoJi>l ^Js- MjjrCJb jA-^-^U 
433I3J 33 • (yuAjJ I3 3IALII3 (^yAiabiJl (jogtAJl 3^ 3 
4 JLAL 03 4Jjl52>03 43 JL*) 4x£-Ujg"l 3ly?J 0^l452lLu)l3 

.>M 

3A33 <ya^u j lo ,J] 4^-3!) 1 3 IbljJb 3 JlAiaSlI IJuj 
fj^ui (j] 4 Jg- jAI oMb j^oJlxuJ3 4 illill 3 JlAJaSJI 

. MxiiLxJl 

yfiJM ^lUI JAJaJI Ijlo oA3jJI 3 l! 3 ^^ 4 >obl M-03 
J 5 31 ^)oa^I 3 3 l 5 jux*iSn 3 JoAgJI (^jU- ^34) (yxAb ^Jbzj 
yo obl 4J jAJb lo (jO jj03.yiB J^b jx- 4J jAJ lo 


QoHI I VSo^i 01 cuax&l Lo 


joimiO-C 


jA c-I^aaJI (jiuzJ \Juuujo 4_oObuJI jA cJjxjl 4j| 3_& 

j-£-3 C)US)I OLs^o j£- (J Jl&bLJI 

j M3- jA Sj^aJ 1 <^£)jlLu) 3 j<^J I 4 a LbJ 1 Ll& 3 b^j 4 x£ 2 a 
j^jjjsLuJI^ JjLbJb (j^Ja^-Ll Jl^Ju^ 3.5 j 3 -uJI jrv-tuij 
JuoS j\3 jX- 4liix uj j3*l) 4Lo J> (Jx 
icoLAJl 0J3-U. ^j-J L1A3J (j^axpJI OI3JL0JI *tab 
jrJUaJI^ ^dx ^3-^0 13 3jlojJI 1 

4x_c-3J3 >. >. (jj J L) I 4 X 3 XJ 3 j (^xJ I vA-co-L I 0J3 4 * 1 ^ 

jjj3-Ml (Jx jJLpJI J-uJLtoo J JjilaJl Jc>j3cLct*i3 
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. j-aJjJI ^Js- qwr?- ^|juo 3I 49jiDI dSisiS 3 j-dDI ^Js- 



jdSJ LxuJlj IjruxLflJ (U3J0JLJI) JS3J ( 4 jiLsdl i>33jiiJI 33 - 

(JbJJ (Jux_ui (JX3 c j^xxpJI dl^iSI (J^ 04 - 44 axl}l ^L^ 3 ^l 3* 0 

c( 8 j 5 liaJI (J 3 S>L^aJI) 333d! Cil 4 jbLLo 3^° jdSJl ‘ 

Jl>L>jJI (JlxXxxiJ OiLd 4 JLC- d-u03l-‘"J (JljLalJ ^'U-** 1 l xO ) I3 
Ojru?sJ 04 ji>L*uo j^u lQj 4 j| US c e-fljl^JI ^Js- 

jvxAj 3 c 4xJL) jJI 33jJI (JJ3 JoJlszJI jixdb LojU (ju-u ^ 3 ! 

JL^o 3 1 03!>3i (j-dLiJI (j 2xvj ojjbLxuo 3 (3-^So 13 d I l_xx_«JI 
3 j 4^ 3JJI 4^-3]!) » Lj3JucuJI» <4olaU, 4UflJU j3^iJI 3 

• (£oj-W V^ 3 ^ 


•• 6 * 5 -^ 

5 4 j>jjJI 04 l& (Jl jL_d*J) lib Cx 9 lo Jji) 
432-3) dxdL> ^ 4 l£ 3 "° •• i3°ljl 3 "° 4 ^>j 4 JI 444) CJL03 Jji) 
.. ^J^U-UJI 4 1 <> (J^ .. 3ISL0 JS 3 Cx£*x-ol .. dljj 

3I ^Js- Juoj?sjo dJ3*oj 4 laflJ Cx£*x-ol3 ! 4 pt*U J l (J^ ! 

! 4JJI {j[s>ixMi j*2l>3 P^gxi 



id^SZJ ! JiXCU?dsl (J^- ^tx-aUsI 0J3-O (Jx^xl) xxfftsJU 

dUbo ... L^-lc-jl js. e_Q 93 ^ JJ .. (U3Jl>jUI) Ojjiilli {Js- 
CjLjL djj iLcol J3 L?o 3 l 3?"jl ••• O93 3^0 CibbUdl 

.. ^J^Ud? 4 li?!j (JXX-J3 .. J^liic- S(^xO .. (^yaJLc- 



JlHiL) slcxidl J3«2j 3 4^333 4 jL*( oLcol j^xuJI 3^ k ^?‘3^ >> 

(^£-33 49j^0 (^jlc- 33 ^ 3 ^, CjU-uJ (jt^i C e-fl-Lcdl J| L-O-Ldl 3^0 
3I j-o-SJI ^Ja-xi (j£- 03^-3 4^34 lU^Ij jS c I4) 

3>o (jyXxddl Jd>l dJi I03 c xPouJI 3 (3^3-^?- 



Pareidolia - bJgojjbJI 


ijO$s£ J 3 H 2 JI jb J 3 AL) 5 jy> 3 I dHl&> O 5 S 0 c 4 llno 

jl ^>j-U jjo 3 H j ^3 ‘ 335*^1 Sj^SLo JMb 3 
JlSbS&n go Jl^Uj jjo l^y (jjllco CoHJI js^sdl 3 
JloS )[3 gJLa^b Obiylb l^Jl^bl JlLo c J^JJiJI^ 

^j-oLlJI ^>.lo-g ^3 c dUS djUo I 03 ( 4 -JbJI 

^Js- IjSy <^uo\ 13 yis/l (jSJ^ c &j> Jaliiy I 0 I& 3 I 

JJUUI go 3 c ^bb 3 l (J| OMy*lll j 3 J 3^03 ^ 3 Ij 3-^3 ^ 3 13 
jb ^ibzj /S^ll (jollll glib jl yzlL) c ^jJbJI jvSbbdl jja 

dUiSj c juyL?- ^^n&JI dJjll Jlo 3!!) ydl jxJ^lkuJI <Lj> 

4 SjC£?ttl ds> LU>I 3 I c IjjjrO All Lyl 53 3 JUJ ydl 4 SyjJI 45 b ?5 

^j**-*J >*_jvil 3 ^' ^t-cudjl Jio 3 H ^/tll 4 SbzSJl 3 

ydl pIjJlSzJI 5 n*JI 5 j 3-0 (jl £tP-J^I j-o 3 li) C yjibo l&J 

(j 3 I (jS"b«-t}l 4 -ubjl 3 I 5 Tj-U (jolSbbl 3 jiisiJI l&ly 
(yzH) ^3 Hob (jai^iJI 4 iy^o (j^llH j^o Lr ^ 1 ^-*^-**dl 
61 & (Jbbo 3 41 **i V* * * Ho 4 AS 3 IJ 3 I sljlsJI 8 h*JI (JlxPsJ 

. ib^blJI j 3 joj)l 
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siLoJLt jiisj jl9 t (4*SblJ5jJI) 4jyjvJI i*_93jiiJI JJi 33 - 
l^tfyU ^ 0 ) 4JL*035 (l/^l^lbJI) HojU-0 (jxjbJI 

yo gib yi>) ^bij3j ibzib jln>l < JlbU cU^ < 
JmO£*j (^J 4933JI (33^13 ^3 yo3 3J3JI (^U- juJ (JbLoJI y?JI 
Lo CjrUtujj 3 jCuul. 1 1 c 3-b L1I03 *■— Q l‘* i ?wO j^lo £■ 

U , j 3 yijl$3l3 ^3lj3^b yc. IbJo L_ 0 -iSb IS j5b3 4j3y 

. (jxtSbzj 



ibjjJ jLbjll d-uo jl ( jltLo Jjl 5 ) tilLflJI 153 - 

3A dUS 4 jU. L03 4SjijJI dbzSj ^3^13 dLszSJl 3 63^3 
1^9 jSUij ydl 4ii£?JLJI (3 » ‘ ^.33^ 

c 03^3)1 (J| t^JyzlJI 3 Sjiily IJuj 4^33 ^^ lV 0 ^3^1 J^^l 
3 3 jiptlo 3 4 i**olj yfe 0 Jl 4 ) jl ^JLsb j^?b3 

jjJJI g-OjJI JlAb^l dli^l jl ( bjlbbl 4^035^ ilo 

^S- i>_9y2l) I j-o l3^5bol) ^ C.L ^o 41*0 j^bLo Ho I3I0 Iff- 

0-0*51) 4 tbj£- Jsl Lbjl lylSj c l^J j3-oHiy b I3JLS3 63^-3)! 

J5 j Is ^bjll £>Jl4) 33 c gL?iJLJ bJUi>l J3I3 c 03B 
bjZu}\ C 31^3) I JjHj 3 4 C- juj LjjlJ gyjJI JLibjII 

-\ c \i0) jULo Jjl5 - «ib3l?JI CjLoLh^J ibL?HobJl3 ‘ 

.(\ c l fi lo 

I1SJ3 c 03^-3!! ^Js- t^JyzlU JJU 3 bb?oo ( jltLo) jlS U'j - 

4 j 3 j 3 4 -JJ 3 I 2 J 8 j-oo dllli) jl yw -40 3 I 3 y 

dj\Jb U3 ( jbsLbJb t gbJ&Jl3 c cIjLcs-^JJI jjo SjJLoJU g-SUill 
ibjj g<^lb 4jj3bb Ojyi ^3^3 y>o ^jJb ( ^U-pJI 3 

4-H) 4yJL?- Xtb iLojrtitl C)bl3y>JI 3I «jyjn tbbszJb) 4 i>-3J 



c . c 

\jqAN lnii i \jl n i ?\gg l A o \jg^ II \J«\ 


4-obj-iiJI dUcJI Jojj iL5L)j-t9 dloj?- (^1 

<dslb3 Silo j-c j3$Jj Cbl5 <3 4-oi|3^ J3I 

<3 1J3SII 0J3I jCis- gjL«JI jyjJI (j iLoSLJI d-di$bo 
Jls dj| OLobjJb ftbj-iiJI Jajj^ d^SL^oSlSJl sibjyjJI 

Ic-jLuJ 3 I I^aC- J-UJ j-bzlij dJLS l^j ( > _yJI ^Lo<l!>-SII jl 

IJl^s c^Ja-uj bjS dl>jJ jl 5 ISl9 03S JJuj LoJlI& 
jJ3 ctJd^j I^j^eu lo3JLC- 4S>Jb Idyj 1 ^ 7 c jjj OjSJi 

f-^o C-u ojJa-ol 3I Syo dlj-o IS] Si] 

.dllSLis-SlI (^53 ''-^3-3 3 1 J4AS3J js>- 1 

dsJ OLuobjJI jl 3^ jjyy fib] Loo-Lc- 13SJI J3SII yojjJI 

^1)1 JSLwj jj)loI'i ebytSJI CjIJl) j\£*JI dllS JlLc 3 td-g^loll 
CjLp- 3-U dLjlSL^ i^jLolSl ^33 cdl&juo d^jJu g_)jvu3 
<L^^Lra3j^SJ| Ob-3-U OStabt-o g-03 Jl> 3 ^u 5U (3 jibjszJ^ 
^sj|yC-Sl3 jl^-o JS (3 4-obj^Sbl i>_j Lpe 3 uJ I (^yJI 

JyEiSlJb dlolSLU JSJ ^o^SlI 833*0!! yla^l j^lLobi)^ 
.dslioll Jud5 Jsbjjl^ jLolSjJli JuoUlll ^IjLPijLcob 

jySJI JSI3I <3 j^tLLbl I^JLsz 9 ^JLszJI <3 OjJj?- ^xll 5j_Q_oJI 
j-o JSLi 5iiU»l jl L-obj CSdl lo3 JLC- c jjyLsJI 
dllibio jjjyb j^- dslIaJI 

E = m c A 2 

dJLSJl (33lu*j dslioll jl J3S3 d-oliJI 4-w_u*lll ^ldi*l*ob 

Lo (J] ds*lj ^JLsJI |JL) IjSjJlLC^ C&30JI dtjvO g-Jj-ff dj3j>OC 

yoLol dJ j^^JI I jl ^ ^ Q ) blJuiS JS 

^jlll iobzJI duu^uli] ibjJilJb jjllAJbl a\j> biiJLSi)^ . J^ep-I^ 
i 3 j 3 - I SjLxj 3I d-oSbjl^ 5^UI j^> 4-jLJb?JI dsSbzJI Ctj^Ls 
jlSSojJI ^LLo-U ijSlb] ^33 4-oSL?Jl3 dslIaJI 

Spacetime 

.L*ibj jlSLtl3 jbajJI ^3^bo 

Si (^1 szj clwjjjo bbJu5b jjllAJbl Ot^llllcol :dJoi?-Slo 
.Cibjiij J9A5 

^s^SUI U-9 cdslIaJI jlSbil j-o j SLui o^UI Is] 


:doJiiLo 

^5^3 OloSl iJL^?JI gs'jxJl SiLt j^oJL^I pJ&Luo 
j^SJI ^3^3 j uJLJ IJub jl tbbjls <( 3)l?JI 

£)t?JI jl J3AJ Si ^Jbill .(3 )IpJI ^3^3! d^bJI j3^ 
,juuJ j3$JI jl J3AJ dbL*uj ^Jbtll j SJ <^3^3^ 
d^lp' ^Js- 013] Jlsw £U*Aj 3^1 Jl3-*Jl3 <(3 )IpJ 

IS 14 d^"l quuJ j3^il jlS' IS] (jilp" (J] j3^il 
5^1^11 ^3^3^ gilAi jl U-JU> 

j-o Jajl3jJl3 djj3-t>l d-i-aJLsjl OSIIaJU ^jJeJI IJab ^3 
JJjb jJ 0103!^ dlllji)3 cd-oaJLszJI LjUl^il ^&Ju ^lll Lob 
djUMiuJ IS" \ C \V * dJLo )dJI j^O L^->Sl L^i 3 ^Le1-0 

j^- oL 5 ^sl ^3^>ll tlLSU 1 .^SJI dbolSSuo3 iUbJI 

3 j jJ jl 5 l>i]3 J5LII3 j3>oSll Odji ^-bziJ ^ 5 JI tibjl^-uo 
.db-^l*o3 (3 llss^-lj (j<bljrC£-l 3I Jlj-m (^1 

g-oL?- (3 l 3 t-i-<i j* uJ JliLU Ijuk jl ji>3j| jl 0^13 

.(jollJI siSljds j-o ^3J (^1 SI3 AmjuuS (3 Lu-c***S (JU-J3 ^yaSLo] 

OLoyt«-pJI & bytS (3 Slj3iS'jJI Lc- JuoLp- JLq-U ISj& ». <j 15 ^ 

l^j^l biJ33 (3 ^J3^.j ds^L?- j-c ibjjJl3 4-J3SII 

dyoJLsJI 3^} lj^-^° bLuj] 33S0 tSy *2 jSl Sb 

jjO djlx 3 taJI OU-JbzlII JS- j3^llSiA j sxi j 5 J 

jl jjoSII (3 3j>lAU3 ...«Jjj 5 b> b» d^JSo IjLp ^yJI j^aJLoJsl 

JibjrLflJ (yubJI (^L- Jl^cJI Olcl^l jyo^j j^cJ- 4 «_tl g-O-taJ 3^1 

c^JLsjj Ljj 5 ^LsJl 5 j 5 J cd-J>L- CibioL?- 3 Ljlj 3 ^a-tS 3 jj ^j| 

yp tliJL) ^JL 9 c ^yxbsJ I ,L <*13! I (3 & ( > yo Si j-^ - 63 Lt (J\aJLoJ> I 

. 3^)3 ^1^ ^ * * * 3 JLo ib yXuJI 3 -J 2 J (^l 

CsJai) (3 &Lj.l ^£>L*a 3 3I ,jblj\£-SJI ^Sl ^3^ 

j3$b jl Olco ^£>L«alJI j 5 J cdisi^isoo j^S j] dllfl-U 

dJ Lo3Jbs2_b I3 dSj3.ll dyaJLszJI OSJliU (^L-3 ^JbJI ^L- Ll^o 
.Jl^pJI (^L- (J^3 Jl 

?«(jjSlll 3JS5 I03 ?dJb [j-cdll dUjsJI cAjjsj 36* lo 

i*Jjx 3 duSj .sibyiiJI (3 Obsrlb*oU (jEUi) j^- SLIs 


?xn^>)l \jg) QgUI bjjJj \jl \J^LoJ 



(J**-0-O3 C jSJl l -L*.***. ) J^SluLi 4 pl*jL**>Sl I J 5 - 0 ) jl 4 pl*l*JI 

(j*uo~oJI ^3003 cl^Jy?- jlojJI dyOjSlI OjSsJI (^IcC 4 iL)jJaJI 
^as . 4 -oSL>JI O3J0- 3& 5L00SH IJob 4ot*e3 CI3I3?- jlojJI 
IS) c 41 t LjJoo (^jJI ^tlQ-oSlI 4 - 5 ? 1-39 4 jJoJoJI OjSJl JHo 
I4IR-033 cjySo J^SlI j*® jsuo) ^ 5 j 3 -I 4 jJoJo- 5 j 5 OjC^I 
(5*111 ^LooSlI (j SjbboJI SjSJl gii2***3 cSjuSJl OjSJl yobo 
J j 5 J 4 -oSL>JI OJob iSjjJaJI oJl^>3 ( 5 ju 5 JI SjSLJI 4 ii>Jo-l 
.IJlP- 002-0 4I0C3 ((^bjJI 5I0UI 



4 jJl>Ju>- OjSvS loUr idjjiLaJI J] ( 5 ^ 3 * l>®j^I| dl * S i^**-**) jlSLojJI &l*£*j| 

j-o djitaS ljS l £■ is-ybys 


CUI Y * * 4 ley *3 (iUyvo dJ 530JI jl LojI SI3 
3I Juoo ^co j-o jil**o J" IIS3 Jo-b * 3*1113 .4-0 IUI (j jrua^JL 5 
J303JJ 530JI ^lo>o (5 HI j*°jJI C)I 5 ISl 9 . 8 * 1*50 djilaJLo ^1 

llC- JuSiO ^OuJI jl J^iij c 41 o> \ » * * 35*5 j-LR*o ^co j-o ll-J| 

(J| ^L*5>o (33U-UJ j-o 530JI jlS” IS|3 .4,03-0 41 **» \ « ♦ ♦ 
&30JI3 (4,030 4c-l**i lie- -bio ^y?JI jl J3OJ llJ| J*oJ 4 e-l**i 
dUJJ cjOjSUI J| b_ouO_i> j-0 J-OJ (J 4 iL*Si AjV J| ^LoO 
.4030 41*3 j AjY* jOjSH j£- *l5Z-b (J**a1uJI jl J3QJ 

4 *jSl?JI 3I - jlSLojll 5L00SI <^-*-OcloO Solti Jo 0 9 l.*.**,**.^ 
&30JI9 cc.Lo.oJ I (3 oyLo> JSL>- &30JI LojI Jj SjLso 

cO 3 _«j I i*_-Jij 3I jyS ^00 ic^olco j~G loJuLC- OjLu-o i^SjOcl) 
J3JP- C.30JI c-llool dliS ^Js- JLL03 cioSUJb oJo^l) &3J0JI 


j^s Jl^ L0JI3 4 slloJI jjo JL? - j£- SjLlc- 3^) &(^iiSUI 
to jJ jlS" ISl 9 .jAoJI (33La*j l^islio dJUo- 3^ Loobj3 .SoLtl 
j^- OjLfr l^jl ^ so IJl^S c jijoJI ^Lo l^islio ilobj-j 4JL00- 

5 jJL?JI 3A to lij 

^jicjl (_QJj 52 J gJol**o <-&S c&^i^JJI 3^ lo Lox^s jl JlSO 
c-^^illl glo jJloJI Ijjb jl J3jJLi**S jJL?- ^3^3 llojS IS[ 
3U-J3 jKjO l^isllo 4 -ol)j -*9 4JU0- lljjj jl 5 4 o ) ( 5 l . 5 ( 3 ibJ j^s 
3I « jS» 4 jjj?iu*JI 4 LoJ^ (Jl^3 0 **~^S S'iLo l^*S 

Cols' ISI9 . 5 ( 3 ^ iSl j J 3 4 slio Liols jl 5 U^O jO-I Jo 29 (5l JlszS 
ISJ3 (^3^-30 jJLpJI jl (^^Iso dUJj j3SJl 4LC0- (^y is 0 Jl 4> 
3I (jJlpJI ^3^-3 (^y-JJitaj Si j 3SUI IS| j3$Jl dsiJisr dUb j^j 
*b3?-3*a j3So Si 4S3 1^3^30 j3So jjs cllc (Je - 1 jjlS" ^3^-3 
4 jL*iL>JI Co 15 ISJ 0^3^31 (^y-l^ Si d!li& jj 5 l jSsJ 

. j3SJl 53CS JlIC- 5 ^U 3] 4 sllo 5l**o| ^J*J 4 j| (yb 
j^^JI Jji lS| 

. J3J003 j 3SUI j3^ 4 ^Ci ^>-6^ jl I^J^ - jlj^JI I'J-^ 5 4 -pCi (J 

(j *3 £ C < i 5 4-3 ic_ 9 lol (jJlpJI jl 3Q5 (33li>ijo j 35 JI jl i^yJZA 
jboSlI yjlo-wol <L>j> U3C5 g-ix**o jot -3 .IJlo dJbz^wJ 4 slloJI 
J3SII 4I0S1II JLs2o>- 3 t ^.*lovll jl^ajSlI *ll& j3SJl jJL?- 4JJI jl 
4 .*.ly> it? -j> (^yb jloOSlI oIoloSI 4 oo>JI OJais LszJo 3 ( y? ijlj 
OJlQs CsIp- jjl j-o Cyso Si Lbl L € :jlol^-l) l 4 )lyR-o 4 l£?o 
jCJI l3*Sbjl (ydl 5 llai?-Sll (jw-oJ (jr4>3 ...lyjJL?- 4JJI IS| cdloS^ll 

.^JbzJI C>3?-3 Ju 3 ^ojllll ys- Ijl JS03 Ijl j-o 

^yio (J jlol 3 -b 4 -oLszJI 4*30*111 ibjJilll je^ jSJI ^ISoLo) 
:( 33 JL?o 3 j 3 SUl jlS" I SI U -3 

4 jSLlJI ^LsoSlI dJLoo- 3 4 ) (^bjJI s l*oQ.l I 5 (^C-ljjJI c lo.Q .1 1 3O) lo 
I3JI IsLoo 5L0AJI (3 ^IojjSII 3 (jiyzJ^ J3I0JI j^- jyo (ydl 
ytb 5I00JI j-o 4JL00JI OJlO) . j-ojJI 3^) JJI3 gQljJI Jozjl 
jl 5 cjlSLU ^Js- j-ojJI &Los (ye 5 ^UI jl iCy?o cS^Ub 
j 3 $J 3 cibJoJo- 5 j 5 I3JIC- g-oJ3 ^tlfl-od 4 vlo 9 db jJ j3So 



?jcn^>)l \jko \jgUI 


&Lfy\ j-c- SjLc- $&> &3-0JI 5Lolj dLuiji i^jJI &3-0JI Lo 

£Lr 3>] ^LszJjSlI 0 Jl 4>3 c^-Jiszil jL>3jSll Jlszj jiloJI 

c3->33j 53-U 4-313- 
Microwave background radiation 
asliSo iuj^Lo oljodJ (5jj lii! Ic3 j^SLJI jl Lc 3 

JLc>-ol jJ) :CiljL3- CiSb ^lol bil (^szj IJl^S csiLaflJI <3 42>b 

gs^o (3 Lq^cJ I ^jliaSlI ^535-c j5J c^L^SJI Ju-oloj (3 

(L»li 

aslb 49 I 0 ] C*_c 3J ^1 (j Leo I J53l> ^ip-wLo j^SJl jl5 3J - N 
cjL>33^5LcU 4,313- 3 giLJI 03 ^ jl e -009 « 03 SJI &LiiSl 

3j3bo 

j-o 49lla C — l P wui ^l- ( > _7d-a> j5-t«-> j^5JI 3^ 

3jo5 c3j33jSLdjl 4-313- (3 gj-dl 05^3-0*3 -4j>-Lxj3l 05SJI 

i^l - 0ISU5I3 jLojJI (j|0 ^JLplLo j3^j ^ds-tw-o j^5JI 0^ 3^ 

<3 gj-dl 03^^9 -4^-b3bJ 43lia (^1 c__-«-e> 5_**> 3I 49lo] 

0 Jlc>-I 3 4o-j4 l^ed j3il 4->3lj3 ^Ikcob ic-j^-o l3->3j53JU 4-313- 

t^Ja^uo j 3 $Jl jl ^b 4jollJI ?4_JjjJI OJl^J 4eoldl ^b L 03 
J5 j\£- 1 4 ] (^JLpCj Si c-^oll 3)3 o ^j*uJ 33$JI j I i^l 

( 33 buJ J5JI 33$JI 4slia £-^-ooi-c jl ^-jLsza I3&3 (j^SJl 
.j3$Jl c-Lto^J 4slk> ^1 49 Lo] ^3 43 1 ^1 c j3-o Jl 

4-JL&£- ^y£- ^sjlj j^5j 49 j^5JI !(3^Jo!-o j^5JI 1 4] 

041U9 <^Jls3I J 3-0 jjo (3 j3-I 8 j 3 -o j^Sdl jSl .4-ol>j-3 
i_jJoo L^lSl) 4 -JLk l^jlfa 4 - 0 SI 0 JI 3 c 4-3 ^lll 
^ 3 -ood>l 3 c(^Luo tljj^SJl ( 35 ^ Jio j3Uj 1^3 (j*id 3 -,la 09 

H! Juo 

j-o^_> (j I L-Jlc- ISLL i4-u3j ^jJaj (^bJI jl^-uJI jSlI 
5(jJl3- (J| ^Loo SI j^SJl s.^Juj j 15 IS] (jJlodl 


L3j Oj^UaJI bJJb .4-JLsdl iloSLedl l-u«u sli^-wJI CJ^jill 
LUx- 1^9I3 j 5I Jtx9 4-oLsdl 4 -cl^jJI CjL-oIjj jjo jjLcttujI 

Lt^-"33 

Black-hole lensing effect 
Jo- 3 ^- (3 ^JLIa-o-LI g-o) c.Ic>3-**31 0531 !) iLuJLsdl ^1 

65 k L^jSl dLIJ5 l^Li-< 5 - 4 aJ '- r <^- 4*’3 c(43JLszlLI J 3 - 0 JI j 350 ^jrU 
5 >s3-U3 4jJo 3>I CiLuJLsdl Jls3j U5 OjLua-o j^3j3 & 3 - 0 JI 
IjLai-o 43-b CjLoJlrJI (3 » 5 -oJI jSl tUUf ^^a-J Lszda) Loj3j 
JuoLsM C9Sll3-| CimJ 445 I 00 I jvsl) j5J S^Ud (3 Ls;3l*«-0 

04^!>-^-o 4-uij4JI 04-& Js. l-LC-^-o^o iyuuJ ...jLo*5jSII 

4-t-ui4-L^JI Cj\jjyO-d) (^-0-4uJ U)_3 

.[Geometrical optics] 



J 3 j-o jl U 3 cjlSLojJI ^ieo S^UI 3 I 43liaJI 45^-3 jl U 
jLuo 4_4 *iIj4 LuS 3-3 cftLeoSlI 13^) j^LL) jlSLojJI ^3 ^3-3aJI 
j 15 IS] U-*9 4 -ujIj43 Ij 5^ 43iaJLo j-o j^LoJI s^-oJI 
.jlSLojJI JSi3- (^IpCL) l^JLo j^loJI si^-oJI 

^LoJI j-ojjJI j-^ - LuiL) L^j C-U- 0 I 9 inijaJI 64 j& 

WMAP 

:JLdl Ja-jljJI (^Lc- J-uoUdl) 4o-3J^i<-o iL^ljjJI^ 
http://map.gsfc.nasa.gov/universe/uni_shape.html 
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djJLu) 3O) I03 ?6jJJI to 

Periodic table ^33jJi J3J0JI j-o j^s- ^1 830 

33JJ 0I3IJI 0Jji>3 cd-LptiJI 437-30 Sl^j j-o iipLu^J dj^SLo 
l ^ «* q > 0I3JI . *0 l>3 3^-) ] o-**o 4JLpwiJI dJL. OjIo-ciup- 
Juooo Jl^-I^JI . 0I33JJ303 013333 jj (jjo J3$jj 

.J1P-I3 j3jCSJj 4 IptiJ i>3Lu-o 437-30 4 _LpO 


5 J3&I J j*?LsJI C09& uuS’ 

j3$0 5j5 (^y^3 5p lt ^ 5 03^1 (3 &30 «* > 1 

5ju5 4^-o5 " OlpO j3$Jl C.3O3 JwL &3 .03333)3 OiJ^l j^° 
j\p-33Ju^)l j-o Ol>lpt<*JI 0 Jl 4> OtijlSo3 < ju>3343jl jlc- j-o 
oIjl> 3 JlxJI JosOJI lu«) oisijib iLolpJI ^53$ u-u) 

(jiil Nuclear fusion i^lojo^ii 4333JI cauUiJi 

Jj ^,iJI ojJJI (j_)3$jJ j 03S d S ^LoJl 3I (Jj 13^3) 

1303333) Js- (j^b -^3-JL^JI- iLL^Jb qu>3jjLx^JI 

dJLuJLo Jlc-Iqj (^a-u * j Jc-liij fjs- qo33$Jj3 3033303 

•03^3>?“d3^3J^I 


jolo^l C03S0 iaJbpt-o <0 >LoJl 3| OMc-LAl)3 d^jjJaJI 3OO3 

(3^3jrOJl3 03SLJL3UJI JJLo 333 jJI J3 J-pJI j-o 3j_c-VI 


J0J0-JI3 





If the universe is dosed, 
light rays from opposite 
sides of a hot spot bend 
toward each other ... 


light rays from opposite 
sides of a hot spot do not 
bend at all ... 

mm 

* § * 

;>v - 


light rays from opposite 
sides of a hot spot bend 
away from each other ... 


... and as a result the hi 
spot appears to us to b« 
smaller than it actually 


SiUJJ 43II2JI <L^u 3$ 03SJI J Sju tijJZJ s-LnAJI (3 slOcil 


lib 1SU3 r 


( 33 ^ (30 q3^J I Li-o ( 3 1 (3^-6" i_Q iS 

51 oJl£ iisL^J (32-xJ ^>3 


J30 lAxi I J J3P- dJ I o_^JLpo 4 iL> L u/J I ^ Lul 9^1 I J C-J3 l^ - 

Ofl-giMJ jSl) c4o-^S3 JULtl Oc-IjS gOSOtJI jgsloscrsj J 40-1-0^11 

33S0 (3L&I3 q3b ^cJLssJI . j^JI 2-03 !! Ul 4> o^ip-o jSLs 
(^3-ff) c^lflJI '—DjJ .dJjfclocJI « (33 $Ls qS" » dju&jS 30 

.4-cS 33^3 ^JJI 03SJI J0-3 ^A) OS3JI q^isi) jl 

d)ll-&3 30 33SJI olio <&)jb J l>jk’" (Jlj Co>tJI 

ds^Usj ^JL) ^ ql^jiJI 0I35JI (3$U cd-i-oq-ll ^ilnJI 3-0 qdSDl 
C)l3wij Jj JjJaj! j! ^lo-Lu 35J .CosJI JuS JI3 I03 Jlso 
I 3L0 1-3JL3H3 O3S0 jl (35U , 3 Lolfr 4b3Lsbo j\S- 

IJtli) 00^)3! jl (_5^fr3 JozJ c^-oJLszil jSlaU l$3liUI e-Oqjj 

jvu j3^2-calt^-i_4*i jjjJI c-lo-lxJI 00^)3! 03^^ >^23 cq^flJI 

.O3SJI &3-io 

jl Id-clf- <s ’iS^ > ^ 0 -0 03^1 j^-ff ^>. ^q > (J 

^1^3 403 JJI OU-i^o?JI ^slfr 3&3 c^-oSJl ^LszJI 
(5l 23L) 3I dlLaO ^1 ^sLszJI IJla .4-J3^)l OU-3*ojl3 d> I03 jrCSU I 
ip-3 jJ JI^A^ ^slc- 3^3 clU>U. (j Ifislqj 3IH 4 -jiJajU>l jjo ^3) 
.\siA 3-o 5J| ^slszil J3lptlJ .dJlszSl ilLol3-iL& jl 


Jj?-IjJI 3° Olj3SLo 







?jcn^>)l \jo) QgUI Uujj\ji\JjLoJ\J^?\cjg^^ 


Light spreads into j 
the slit's shadow 



SjJJI GL$SLo dLJlSLco 

SjjJI oli^SLa ^9 03 J 3 L 0 ^UJLrJI jlS LoJuLt cLsojb 
j£- OjLc- s.$jhi\ j] jJLcszj jlS’ c&y^JI GIJ3SL03 

jj^JI ^slszJI) ^JL^JI j-)l j-u*£>- jlS LaJ 8 L?-lfl-aJLJ 3 cOLuui? 
(j j 5 ^juo I jj &3 cUJLuo (j5o ^is Si ((^jloSUI 

oj jb o^ - ^ 4 bi££- 1 4 S I 3 4 bixc-Sl I j dj 4 J ( d-uoSUoSl I 
^Luj J^> 3 _o_***J) ib^lj jl 4SL1J ibJuJa?- oIjS’ 

Sjy^all (j US ib^lj 

|ja?- SjdLo 45*19 dJllJi) jl53 (iLoilixs 49 j£ (j L ^u JLco CdS IS} 


I 


Normal 


(^50*^11^03 jbj^S jJJLp- 1^*9 4 ^*^^ Lsb^ j^S 4^-3^ 

I JLJjjLco jSJ cjuu-U 4 ^j>- U-&J3 (J^iLpJI (j jJd-olszLo 

0 jjb3 c(SjSLqJ) ^ jdJ (3^ 4 iSl 4 ^-o>- 4 ^ 3 -° 4 jb jS)l U* ■“***! I 
IS} dJL?- j 4JI2JI 0j3-«aJI (3 ( 3 j-^ US ^Ib 1^3 4 x ^9 l^J 4P-3-U 
(jijS 3^3 c JLC9-I3 3I) JoflS JLC3-I3 J3J 33*0!) jl LojS 
IS} td^uuS*}] CjLp- 3-U ftliUI 4 i£ .(dJllll djjULtl ^ jdJ JyJLc 

4 1431*43 (&Lj Jl^Ijo jj} I Jj 2 > (3^3^409 cd^oj^JI (3 4J19I3I0 G<jS 

j^ 0 - 4 uJ Lo Cl) Ic’wcttj c^lflJl) 4 ^ 0 -OJI L_*.fll)l IS} Uj-O < &3 *0 ) I 8 4-1 

jo &3CJI JL 3 -I Jo Juts*!) jl ^jlflJI dU3 .Loljji) SL>l 4 l> 

jojy^oll .dUS ^Js- 4 ojrUJ ^ollJU eflilgtJj)! jbz-JjJl3 ^-oiLlI 
Ju-kOflXJIj SjSLflJI £003!) juJllJI 


a) Waves with Same Phase 

V- 



^ Yl x y3 ^ 

vAAA 


b) VVkves with Different Phase 

b / "vy\/'^ 

I txArxy 


iftlij Jc^JuJI O 3 S 0 jL*uJI Jx- (Jj3l illcJI (j .duuuST CjL^jO Oils (Jp-IJl) 
Sj3*aJI (j Lyj t ic>-3_t,l dsixu 3I aJuiJI ibijfg 0LJ-3XI (J| 

5jL<i (jolaiil j] dl)3 ^^3*3 Jb-IjuJI 03 $j jrui-JI ^Js- iulDI 

■ 4*oagduO OJl^ 



j-o ^OLtcuo Ja3o jJ S 3 J 41 JI jl Jii£>-Sll4u9 cc- 3 ^bJI l^JLo 

^Ij^bSlI 3 I ^ 3 -opJI Lo 4-j CjJ ^u-u) Jl) (ibstliJI 

0 j 3 ^J| (3 U5 jr^l ^^$juLu) djajj> jl ^1 diffPSCtiOPI 
CjJlpl) LoJllsz 9 .OLp-yxJJ dl 3 JLo 3 A dl 3 JLuJI IJab .4-JLJI 
oLp- 3 -U 64^9 c4iL yb 4£>tI9 ^3 ^ 3^3 SlLo &U>I (3 C)L>-3-o 
ibstloJI Jl 1 £ siydiJI 43y?t5 UU 4 £»s1qJI j^- Loj) 4-^3 

.4Uiu4lJI 

5o JLO-I 3 4r>tI9 jj 3 JjL) jdd*I 9 L)jJ jl5 3 J I SLo jjl 
c4jjL*J| Sj3-i4i)l t 3 US iLjlill ibstloJU (J 3 JI ibstlflJI jja 33 A 2 JI 

?4L^lJ 1JI j 3 $jd*( ISLo ...U-y-iiszj g-o ftydJI ^f-LszJj ^jilL-t *(3 

4JLyLc> Jl (j) 4-w-d?- 4 ^- 3 ^ j^. SjLc- 4J i4_Sjj5z3 Ja-uoL) sydJI 







?xn^>)l \jg) QgUI 


jyJojG ^JJI^ d^s6 ^jJI jo 5 Jl ^slszJI 3Jb : 3.35^3 j 5 tU ^sUzJI 
dLolSL-Uj jjyo (jful^S djils- 
jul^s 4-JL& jyiai3 ^ JJI jdC*aJI ^slszJI iij^Sj^jSbCU ^LszJI 

fSJl dlolS^o 

AIsSJ^I (3 l >— J Low^bU_£?cJ I ^ 1 ) jl iptjUUlJI 

Ll^sI^ (3 Cl) L^-au^lpl) \S I>ij^w 0 IS^JLui tAlLff ^ (d-o^^a^j^ytsl 
CJjJL*! l^i I 3 I J 0^-1 1 

Jl>A£*3 Jlx£*u^ 4>I j^o 4j| LS Jlc »-3 UJ 3 L 0 - ISl9 (AJl>Jl£* 3 jSLff U 

dj^tlaJI j^cuiC) -MLo- (jjjls j-£ 4itb 41c C)l) 3 jrCSJlJI g- 03-0 
C)L) 3 j 6 jJI ^ji-LI*«i dUS LLsz9 I Sis ...Olj^j^SJlJI l&a j-ff (^iJI 
jl dhSLff ^ ...(jbjyaJI I^j! dUx jjd£.|» bJ J 3 Q 33 JutsClj 

yS-ju) ^hjSZJ C-uOj to .OS 3 JI jalOI) (jlSbc l*_ 9 yS 2 J 

JSbL) filjj |jui >3 («$ds>iA JSbL) (jlSLo t*JysC> 1*1 jl dLJLsz9 

iLojlszJI aiylydcszil Ayy d^JLwJI |jui >3 .ojlcddl J 5 3 

. 4 J 3 IJI C)l<Sy**^JI jo J-'ah'^-wU (^P-yU dl^JLtJI^ 


1 

A p Ax > - h 
1 2 


1 

AE At > - h 

2 

djl> J3 ^j J.9^1 dJilszXI .5j3S^A_LI CAtaUtib 4JX jtxj dJUJI j ^jAjjLk IJlus 
dJilx-U^ 3 I) 42£yu g-a j^jCSJ^II jlSla 3 ) ^A>$a JoJlPs!) J_iPaLoA,l j-a 

4slla JoJtcti iJ^s?CLcoX\ jja 4j| nj^l itaU^a-l) i£j£*\ £ 133*3 yb iLjlill 

^isLtaJI .Joa?- IJluj OjLxJ ^1 .^Li JSLAj £j£S 1*3 4*Laj £>9 j 41 oj> 
.Cjry^aJI 4*JLejJI OljtAJI j 3°j?cl) £l jl j 5Ls 


4***pJI Cib^XI jl -Jjp-blj . j\IpcI9 jX djsjbJI djJ^joJI CjLp-I^I Jjp-IJl) 
jl 3^5 e-ctPisJI^ .iolJubj OftLb CAIp-Ijo 0^3 dpailill^ <guA\$ JSLAj (Jp-IJuj 
!? u^ li| OlijjSSJ^II Jji d) 3 luJI I Aib ,_>u-aj AlLuj Oli^jCSJ^II 


j-0 ^LszJj (jJsS-i cCjli^jjj^ll d-ulljj JJS- 
(3 J3 Jul£*J Olj^jjj^Us C&3-C1JI j^- icollJI blj_U 
JaxuJI AjJAj JlP-IJo J Oj£ Jl^IJuj^ 4 j-uC iil ObstloJI 

JoflS ...aLieO!?- ioJuO aLpoJlII OJob Cbl 5 " .(jjLuJI 

dl^JLui cJULu_> 3 oU-i^uxjl cl^JLui cJULuj &3-C1JI . .. JjLlHj JjLssJI 

U -9 CJ3JL0 CJULo*j C)L<w*o> ...aL?-3-l>l 

5 ^l^ol ^1 OU-ctua?’- Jjis 

Iff dJLaszijI oJab jjbLXJjl^ j^JLU ^Lszil CJbSb ,j*i 5 Lo 
^ 3 CJULaJ &3-C1JI jl C1 <-l»j CS3-C1L) aL>3jj-U 4 ^cJaJI (^ya-«o 
<iJLL«J3 cCali^J^S ^ya-tuJ3 OU-^JI dl^JLa 5 AJlC>oO l*_93jii 
^531 cJLilSbuo (^ya-«o Lo bfcJcszj^ t aL>-^-U &$Lj LsLa_c>-1 
Quantum Mechanics 

(JU-x£?-l3 0 dl^JLti j^jLkI ^Js- jjbljiiJI CiJl^ yj Jo (3^13 

.CJLlJJ ^jojabis ljuuo j (^ 1^3 ( j^jj3j^ dJjLsix c " j ^3 (Cosl) 

5 cJLiJI J Iju-o 3^ to 

O^jjj^ll j^- bbljjL!>-3 ^lll (jjlopJI 6Joii aLptjL) ^yis Lo 
5 aU 3 UI C)l<s-i-«^il3 Cjb^jyflJ^ 


:4-JbJI Olgrllo^tlj j5Ju 



?jcn^>)l \Jo) \jgUI 


( 3 15 JSjuJ dh>Lu) Q.t-to- 3 yA-O-ojl .JfcliJI |jj& j -0 
4slia 'y>'\y> 4-dlS3l 4sliaJI CjIjS £JLoj3 

JlAoj ^LoJobJI^ J 3 ^szJI la? «/> l£jS3 (jhxj 303 I 3 L 0 jiUlJI 
^Js- 4 I 00 JI 5jjj ^Jl t jl Cyy cdLiJI |jy>3 jjijJI Sybils 
Jl yLoJl) d] £s-o-oO 4-y>l-LLo 43Ju j3jr635l g -030 JuJob 
. 3 y?j)l jo^jJ^JI CiljS g-o ^LoJoS)^ j3j)l is3jJaJI 

oL3S)l Lolfr yiad- J^o ^ 'y^\y>d\ j$jS- (j ifljjJaJI 4 Jl 4> 
4slldl j-o 3 UJ 4slia dJU 1 to Ijo-l?- ^>yoi?- j^-ss-J loJJL£ .4) 
dJj-0 I ^-Ctuo3 I (j 3 Oj-\_fcU-Oj gja4ouJ I J.fc.9 C ^&-l-OLp3 I l^5JU y3 I 

yb iUL«JI 4sliaJI 332 -! 8 jLsi) 3 I .33031 Sjte <3 43l“» 4 slk> 
.^531 d-3l5-uo3 oljjJI ^U- Cili^SLo j-o ^iLa»l 

lolp-3 LcOJ li)l Jds>i©-ol 

yb Ui J-0I2-3 IL03 loJ! 4233!)! CjI^Lsz^^I <jS- Ijru 5 g-o-a 3 

4s2oolal) Coy £t3li yb olc-LszJj^l OJub ‘JCilc-lszJj^n OJob 

54 j^L?JI 6 Jjb CiJob \b\x .iJ^I Ol<S 3 *oJJ iLol^^itszJI 

4 slis Jsl dJU iUL?JI (Jl J3j-JI 4 bLoy 4 Lo^ 3 l 

j 53 . 4 -g^)a)l J &y> J S 4 s 2 o 3 a 0 Jl&3 ( 4 -udj^ll dJLsJI yj-*uJ3 
^3yjJ 4 -dlS 49 lia dJU? 5 LqJi 430002- jl 32b CiJi2ij 33 d 
(*_J yoJ ^3jdJI jg*lo* ob 1^53 t 4 ojOgoU Sjj 8I3J j-0 

4 slldl y^-ly?- jozJ3 cyfi -31 Sybils dJLil |ju-o 

.jvalcxA jSjio JJj2o 3I I Job ^ jCj Sj3-oJI .IflJI 430002- j)lloI')3 



g-o j] ^^Ij^JI C-aitXI Ij^JI Oji j till Jils»LO-ol 

SjS 5 13J (_ r a (jdl9 ‘LflJI <Lo-l*uj?- 


4J3VI OU-C4U»j| g \j&- 0LS3JLJI (JOSW 

I J-uO 5 ^OiLuO d^juuS jl jjjLaj) jl LjIj 

(Cjlj^jrvSJ^II jjs dJLub djojp- ^Js- J^^nssJI Lli ) dULJU 

djlji- jrLS^^II OLS3LJI (ji h - VJ ^ jCudu*i ^buJlJI I J (ts (^3 

OL<s3***^Jl3 Cili^jSJ^U 

Quantum Tunneling gbJ\ 

^s3lj (^>3 ^>531 dLjlSouo ^3 Ijl^- iLjj^JI jjSsl3iiJI j-o 
JLiLssJI i*_cJL?ij SjjbUiJI oJaSs .^jojjl^J dLtJI IjlU> jdLo 
1^)1 1(^*C- d£jSZJ Lo JSj dloisy,^ 

O j^zuS Lft^oy (^Ib fjuuJ 6j5) ^32 gJLo 6 jS lb jJ jl (jdjj-3 
OjSUl oJl& jl LbL> jja eSj^j j s >6 .djuJisr 4)3112 
4) 3 lk)l ISI ^ 4)3lk)l j^ y & I ^>)l JJ j«3 jJ 

Jj Joy 4J3II2JI J3S c y>"S)l eSjJaJI Jl 

ydl 4J3H2JI c_l-*-) 15 1^1 <. 0 1* 1 ?^ 4^1* 41 |jj£> .(Jx-^)! 

j3j63^)ls (j3jrvS3^)l5 (3jj 3I J3I <^u*s^ yi) ^iSjj 
^ ^JU^I (ys-*y lo dJU 1 

j3jr63^)l jl .yf I ^y ^5] 3I iislls y^-Lcs- 3I yJLo j sAs?- 
j3jr6J^)l jl yfiso JUl£>-l dl-L^S cj^-Udl J3S ^3*03-0 

cjMldl ^Js- uy (^1 j3b jj?-L?JI jjo 3>j)l eSjJaJI J 
O lo-3«-!>J I 1 ^*9 (J^ 52 ^ ^ l3-ltsj I 3 Jt) J-^P'3-) I O-lamJ I3 

30-33.432-30 jry 4 j 153 j^-UsJI yszj j3jrd3^)l jl ^1 c4-39^)l 
c4fllao 4-o?-L?-j duJs- J 4r?-lflj 002-03 dil J-Oi49 ( dJj Jaiis 
l3?-y?-l l^l ^1 I3I-0 £j 3 o jJ3 4 JLs 3I J (^^3*) 4j2-lfll)l OJl^S 
J-S2S J 53 s (4-W30JI jylij j i?ij 4Sy2J lo IJl 4)3 lo yiikij 
dll^S c^y>!-o j\£- I jjfc 433^)1 Olo-3«-£>JI 4JI2- J jd3 (Oluuq 

O-u-oi ^1 j34 4js2il j-o ^-olpJI IJl 4> jl JUjo-I I034 

j^j ‘Ji^l 414)3!) li-dko. jjoS)I I j-4) 3JLO 43 .(3d]a^)l ijs- 
c5L?JI CJL-01I01I3 ^dJI dlol$3-o o)L-oiloil j-o 3^ ^o^l Ijj^ 
4x^-loJj^)l 4J330JI Cjdf-l4l)l C-oJo- U> yjjJI Cyblia J3I9 
J3CX43 30-0-I3I 9 .4ls2iJLo yHo j I3I5250 y3l (jo-o-AJI (3 

j-o jLia^)l j^|d^ Jl jo?-3jJL^JI CjIjS j-o jllJa^)l Cyjlo 
Ojly?- J 53i ^It 4sliaJI goio3 (4-ob J 5 ^-JL^JI C)lj4 



?jcn^>)l \jg) \jgUI 


(^0^3 c4*****JI |j^-o (j^Q-L) ^3*!! &UJ-S- iLpt-tllll 6 X& 

JiSLio bjLi^l IjjoI (jJLkJI jl^jll .(^JLkll ^3^-3 

(jxoJ j3$Jl jl ^JbJI j£- ^j^kjJ) jl \ uk > L£J <C 3JLLxo 
jl (J| iislojlb SjJJI ^>l£ J3^s .(jJLkJ ds?~ L*j 

j! (jjIszj (lli?o03 U 5 ) yua Jl ^Luj 05^1 4 slb ^3 -oj?oo 
.U aiJ jjJL?- (J| jl J3SJI 


J3^ CiJLptl) ^lll CijJJb*xll 3I OjljbsuxdAll j-c j 3 -l ^3} L2J3 
Leb_>! JJLp-Jo 33 ^ 3^19 <0^3^30)! JULc»c 3 3^ 

IJl 4)3 ( 4 slb (33!**^ Jsl J} JjJL> J” Jaiis 4 Is*j 4 -oI 3 ^l& 

JJb*l> j3jJ3-jJI jl C*/?sJ (iislioJI J^ap- jol^ j^Sb JJb*xll 
^1* bjjib Lr^ j3>>3*JLJI 4Jb5 .o-JLo W ^^lp-3 03 ^ 3 j-J (Jl 
j 5 J clojib I^jjLuj 03J3JJI <ibS 1*0^13 CCJ3S 03 j 6 j} lc*/o 
J| j3jj3-iJI (JlLpo JJLC- 49 jLb| ^!L> i^jJI /^Sj-tsl 
(C-J3S 03 j^SJ} Is*/?- A»,£ 4 ij 3 Ijlp- Juib 3-^ J3J3 jj 
dUS gjQ3 clojib 5 j-o A0_) (J3JJ31JLJI 4 Jb 5 jjo ja 5 I 4 ihS jl ^l 
IJl& (jU- 3 l >3 |jo?- Sju^aS d/Loj OjrviJ iislioJI )ju-o j^uSjj 
.3O3J30 ilAo3 03 >SJ} (J| JJb*l> 0j3 Jo JJI ^^lpJI 


p\ 

e - / 

\ w 


-^K 

n/ . 

dsliaJI Jogg- 1 Jujo j^uSo 0153 / 3 /!) Il*j Jbl£>ou<b^l jUoli Jofapt* 

j] Laj>^l J 3 £st*j Oj^iaB 5/3 ^ 

3 IJo> 4J*S dJ (^jJI 3 *L>i 03J3^ 

3//3Z u/b 03/^1 


^JirII j«o J3^JI L2 uj c^ijl ^Ic- j«o 4 g ^ dc> 

(5jJI ^jLszil j^ Ijru5 OflJbgQ ^slfr 36) 5jJJI ^slc- jl Jnp-jb 
4*9 J1P-3J J9 40I3/LSJI ^Js- ^Xju o ^>lt 3^9 c 45 jJo 3 d/Lixj 

0*3*0 Jajs CiJl £*3 4 jIJlp-I J 5 .4j|jo?-jJ Jl&Is 3I y^uo 
.5j^L**dl iislioJI OUpJio 
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